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^Cl.^dlCHtacll ljfc|2l 

(Introduction to Nanotechnology) 


1.1 UWWil (Introduction) 


‘44iA4<Hi®” u<*& 4 A. u<44 *44 d : A4 5*4 Ia^L 4®. '44” 90s <hlhl4 %l*& & 44 5>4 
cuH^j, 5*4^ him d. 44MUV4 oufiiCu 42*4 i,ooo,ooo,ooo4 4u d. 42$. i, 

1 MMUa (mn) = ^000,000,000 = 1<r> ^ < m > 
q<kid "^44®” PiatHdi &di4 hA ^lml shckhl hu4, %llh4, 6ha*4 ^ 
HdlciMi (taudA. hk4L4 5»4 $,hlal& qmva Ahv HHq®q*4 Sri’s *wiqqi miM hBml. q«Q, 

tl 46 Hit kwShh «L2dMl \«IHL q&SL RldidA 4Hq.L 5 »lA ^tHVHLMi Hit 6 h 4»Q d. 

vu\ mi hsi 4^ HftntiL 100 nm Afcti. hi^ a*uhL aHi<$ c*ul As 44 clndi 4a awl ^slh 4 (bulk 
properties) A^di dW °t ^lH 4 wd.au 5*4 cHil 5 hlh54 '44 |Plhl’4 asm-uPm. Saaqa- 

yl hK5la diAid, q^ S^h 5*4 1%UIh qidAdt, <hwu*Uu hawCIh ^aH4 q4i 5 *l<uhtl, 5>u Qukai 
apftd 5*uqHn £$44® shA 6sACL Plalu h& <4m 5*uqAi4 d. iKt^Pht 6F$22^2 54 * £a44® wvuhl 
4A& HL&4I&A Pl%di a*4 4[cLAtu%tl, 4. ftuil 4. $644(1959)4 <1*44 a 44 4, “There is Plenty 
of Room at the Bottom” 5*4^ dP>4 d£ Hil ‘SPHl &. <44 <HK\4 a 3^ 1 4 45 H€.l 4 i UlHdAl 
a4uhcU qHL*(l 4 h 4 cl4 |[rL(5*Lem|4)4 &HL* a*4 ha$L. H 34 , '44^44®” «<*4 huh qnd 
SW4 a. 4&A ^H«H^ 1980dL WLAl4 a 4 d4. 



—v ntc j - 

foul 4. $644 
A ll, 1918. Aiq 4 a4, a4^, ^Js, 

15, 1988. euu 4^fcut, $Pl44hl, ^.4u. 

*l$Hdl HA&Ad 

JtetfrtA 4ClAttiw. 

B.s. 61^22^2 34$ l*jM®), Ph.D (Ul^h ^PiqRfcl) 

HLenl feutadk 441 (1954), 6.54. <4^ 4qll (1962), 4*4 
hlR4Pla (1965), 54^s h*u ( 1972 ), hagl 4la ulh*u ( 1979) 


clcil^d'ldlsifii) vilzeiei 
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1.2 *4^*44® hA AdlRUH^H Nanotechnology and Nano Science) 


dA HlHaA 44 Rldia *UH h “A4£i44® ^iUdHL $ CRN(Centre for Responsible 

Nanotechnology )4 «U«U A HlGAii % HRHlfMs RdA MHESl d*4 ^d: 4FTf(dU[RH 

(44[hA - ^P^rPteRai) 4a& “JT A4M44®. A4lA v 44sS>4 SUia^AMl HOHIRI isRdl h 44 Hl4 HlHSt 

AdRUHda 4 d A HH®4. 

AdlRUHm 42& °g% 4ME HR.HU31 lnm - 100 nm 1 A4 HLt§ did Adi HElA hA Adi ^aH4 =444 
W<«1 HIH^ [A$Ud. A4 If 4 £ErA A4 l A4 Hlttl HRh4 H<£R b\dl \^d Rl4d, Mir2H HHRll*l4 

H<»HRl Rj-dA d. 

^-( HU Wffl&ril Hll ^ 

A4 %2<Hl RJSH RdR, *\2d HHRllHdl ntAdl [Ah 4 IAW Wt & hA A4 H^Hl hA 
HRHl^Hl d4 Hdddl HldR&Hl <H.44 RWgdl H& $dV2H A4 HPHIRI dA (3HRdl 

4Ra4 «.4)4. (3H4°1 $r4 H^ 0. 


AAi1444$s)hL A4ruh*h 6ri A«iAc4 rw£44 (3Hhl^l *4 6~tci hei 4 £ Pwla $RdiHi hiA 
d. 4. £6dAA HI HSlRdl HRHliidS RdA Hdi Rl4 < tfd(44isRa)4 H&HlA Hdl&d h[<Holh4 

[A^fii, lottom-up” hIArih is11 &. 

m&l4 HlV ) 

“HRHliiidi RdR HR Hdddl |R$RI &Rdl4 RlCHlddlA (HllclMllHdl tdHHl dMRdl d4 4d 
4 HI-4 4dl4 M [dHH-4 Hid d4 «UH. &rfL(rL& CIA HI *l£ R& A'j d. HSl <Hd6lRHi 
HI «l4 ^4, HRa i HlHSl H§U 481 $414.” 

- HR. 4. &k*td : 29 RrrHR, 1959 


(3HirRaldl (3cHlEddl bottom-up H[ARIHHI, H^4 H^ l HRHl^4 HRHl^di RHldtdHfad (possitionally 
controlled) §R$l4 £Rl 4&U o^iH 4 HRlddl A44lRa l A4$a HdlddlHl Hid d. A4&$jM®4 HIHIHI 
“ 5131 ” (particle) 4241 44 R^«H HElA Is % Adi H^ddd Hd H-d 4 \ki o^LH 4 HL^ ^.H^lddl 4i MZb 
d^U dAdl 4d. HI ^(feil§l4 AdU§l4 it 1-100 nm4 d=4 4d d. Hl2l<HRldl H^Hl^ H^HRl HI d&Hl 
Hld4 4dl 19dl AhA ^ILHL-M. 4A Adli'il iAdlHl Hlddl d4. 

hAA A4Ai44®A Hi^jPts (4aid4 Id Hiddini hiA h§i A4 hiw 4 4hi c^dii<a4 d. 6&i^i- 

ddHl AilHi RlC-dSR 6RI AdlSiil4 6 h 4^1 diy.44 wud HR, HHA (3rH-d ARdl Hl^ Hdl ddl. hA 
4h*H 6RI 2000 HH HHRl4 dR-4HS4 Hdld2Hi AAls44 (SH^l Hdl ddl. ^Rldd AL°lHi 6l3fRlHd 
4il A4 Aidl (3H4 h Hindi AaHH HR ARdl ddl. RjjC-dld4 dC-ldR (Hl|[A 1.1) Is % &HRISRI R^lc-lHi4 
nA4 d4 A4 HHlil HR Ha £l<Addl A4i?l 4dl H«Hl ddl. “(H*H” - Hl^Atli 6HI - 4 Hil Hl^ HPl^4 
%(Ait hBhi4 hAc-h AAha °n d hA 6[AdiH 4 nai 44 d - 4 4 hi6ac-i ^ri^(1857)4 hhh nnd <vi% 
Is Ml rT.A A4 H^Hia HrihAi heiA dEd ^Ei hA hGi4h 3],aH4 HriA d. 

[A%d hA $iPoiR2R4 4A ^44®A d4 hh e?i14i A °t rIA A4l^44® hsi ch^lch^l eAa 
A aiPlA dHl ^A44©di AA dEd d4 °S hA HAGHH dR^ (H2dl) dlHd4 ARl4 RLSA. H^l A Ril«ll«lcidR 

2 fci^iici e^ciiti'la 















did i UfolddA 6L a LdL Usil, A4 I GeflL a L, 5i[^ffdHR. a l l ^Sldl (d&HlSl 

lAA), ARAd l ak4-JWU*M, 5H.CL4W0.H ^lPvPlHR a L l WL«*J, A#t*il, *l*!ri?lA 
filPldl i Mdk^lA a a LriL ^6L*il, tdA“l 5H.A §l4dl H«iL l Mt$l dA a lA 
A dlH 5*UHl A. *UH, ALASKA 44 *IAIH l A4£4 v dL<HLS» =A "<d$A<J4” (general 
purpose) l^dUii® d. (M AlA&Hdl $.Z& h (M AlA^KAA AR& %llA V AA 
Green Tbchnology USl itAdlHl HlA d. 

AailAA *lA iAsILPlA [A^dW^4(technociets)riL Hd H$lia. 20254 
^,4 hL A4^M® 4A Ai«kd *iff vA. 

«AL6iL [AeuMM, Hiqi Plaid *iA AA mluA arIM *idi<vu.4 

■>^4 dA d. 



5*U|IA 1.1 : 6HS14SI 
^<Hdld4 dSMR 


li oAIAit ' W U<H (Dimensions of the Physical World) 


£61 £61 (4[Aa U&wki 46 I UftHKl, 4ai(^)dd - ^SHrid - A4d*4 '*m A«mi h£ 5»U|[A 1.2HI 



1 nmA A&<A d^Ur filtf £61 £61 Hfel&i 46 5dL$[A 1.2HL 6«llA<a d. HKia4 WLHHl 51^(1.75 m)A 
1750,000,000 nm 5^ Adi cUPldl <*U» 50,000 nm4 ^RHIHSUhL Mdld tAWO. a l?ft 1LAIH. ^PRHidl lAdAft 
5H.A &AlGiLtS (E.Coli) Aa&BaIL^ 46 H^iA 5000 nm *dA 2000 nm did &. TC(Integrated Circuit)*!! 
^Rd (printed) £lld>ftR4 <W..SLtS 6l a ic»l a l 90 nm teetl dtH d, Wl\ 46 <a a l<H a l 50 nm dlH 


Aciii^eiicHlgeTi ufoiai 
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d. Hldl * *uiHL A4dd A 4l<Jd A42^<*H (Nanotubes) *lA h 44«H (Bucky-balls) d. A4 
1 mn^ H&HKl HdA S. 44MI HARdl DNA4 HtStoltf 2 rnn %e<sfl 4 h &, Wl\ dl^Vd HWl^4 <*UH 
0.1 nm te4 4 h &. 

H*$*H«ll <U«l, ^RHL, *4d481 *lA 4ctA§t, SUcft hi d*l4 nm l A4 HHA 4«tL4 AnA 
HLtS£l 4 ». ( 10 ^ m = 1 micrometer (nm)) W *llA &. 

Hld44 *UH4 4<ll4 H4feL 10,000 nm = 10 Mm & *4 A4 WAdi-lPUr d l ^ l HWl^A 4>H 
wuA 4&4 454a A4 hhii8L h*uh<u va4 hl$&4u4 hle^Q. Hc*id 4uA 44 4&A. ^4 mhl aA &Rh 

£d(&>l Hlt$£l«lU (STM) *lA HelPUf &£ HI$A%4 h(AFM)*{ 1 H£fc4 i HlHl^44 M»kH 4A 

4&<«Q. *4 6P»d A44ui8L v(l *lmh d. 

14 4(11*11 WWl FIh 4 d (Nano Technology Plays by Different Roles) 

A4l^Ml®4 A<j. tf&9d &h 4>L Hll AdlHHWiL i A4A81 Hdmi.4 &. HIH, (l 421 H£L*5 

*lA. aHllsAA l H^HlISHA HHt*8l tttLHdl ^5H Hfcl4 H*A \4 Hli d. 318 LLRl=>LcI top-down *l[&lHHHL 
(3H4«ll d*ll Hlfa* (*U°L Hdmi H& AldM (carving), AlH^ (cutting) *lA <m% (moulding) %4 

H^tcLMl d, H*^ A4 U6U& H*UH«U HL& 4A5%1 °g$L d. A4 Htl^HL *i4«ltA<ai H$j-4 

i HWU%4A 4ldHi *l4A AhA Hdmi4 $4 $4 44 HIM d. $H l %l6Pioi(ball-mm)4 4d, (3*4 h 
^U 4Hl4 4d, PtfaiH Hl^dl 6t4A^SL(condensation)4 4d, Aa iPlA€l ^AptA ?d«l«U iPt«l 

R4Bmm 4 4d vU. 

A4*iHW8l*{l 4® *PlcH4 6lUlt§UrdL Addl hi mA nihil *UHlftd <4[dA 3ySlH4 d. Adt4 
Hlai Atdi hu4 hl^ nA<a hRRhCclhl <4[cla ^sih4 cLh*u hi nk miah 4 wdH 4 h d. ^4 U6ii4 
itl^^Hdl *144 4^4 HtHfil (parameter) c!4 %tHL4 (surface area) ^ 4fe(volume)4 ^Sltatt d. 

hlh? 4 d l ii%ilhRia hGHl h&44 %lhl4 hi v «uh d. M, %h ut.44 HHiil 44 Ah A4 
^LHlHdlir HfifHdL dHll. A4 h 4«L H*l«tdl Htl4 Hll SA hA V4 (SA / V) V 44 4dl4 

Ah 4 H&HdL HSft HH«l 4.H & *iA 3*11 V 4LHSL & l #4 Ufcl«t Adi A4 hi d£»d %ll V «4GlA 

^?ih4 H^iA d. 

— C ^ i 

1 4iH 4hA 10 4AH <aHdS HllHdL A HHHd Mld4 4. fcll'UU ^i4 &h4»i a4 4A ^*h4 
^lfil=4 atsil. 

(i) ga hhl4^ (SA) = eLnuS x h4«ouS x hhi44 &l 



<- 1 4ah 


<r- 10 4ah -> 
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fi$iiGi mi\ ^citcHlsg 



























H^lrl ' 

m hiA hlmi didi asDl sAsH mU, m'lmi hLzl ^mi (sugar cube) Awi hi^UhL 

3MH*Q HLd«fl. Wl & ? 

M &l didi Hi^Hi nwA flittffl nm hBmihi frtnfrU & ? 

«t«ll, 44 H&l^Hl SA / V OJ^TU. H121 4*l4 AR#. 421 w4 (stickiilg) %9kA *l4 d4ei(firiction)4 
3*ut€l U81 ^ a»RcH4 oa^L <H*4 d. H^HLSL tRLddl H81 $4 ^MReL 44 $tt 

^6.1 <4(clA o^lH4 WlI4 &. *4, adlPR eld 4448L *®l Hd&ll <*4 4 dd&d **£ddL 4cldl (4l44 

A*1*£H HdtlLSldl PlH»il^ HL6W Al d. 

*u4 v “441^44® 4 v [4 h44 m^bX d ” 

15 41*4*1 %um&H ijfiojrt 44HHR81 (Carbon based Fundamental Nanostructures) 


m<4*i 4 ^*41 nidi ®*d4 *umwd<H d. cl a4Gtord, di^ilvd *i4 di6£hH(&LcL ^(kiA 4ftu, 
(s^ldAl, 42k, AL&ikit&a *al\)di *2la <4a«i %*34 4*1 h 4 d. *41, A HeuteRd Ql44d4 ^ 
d Zb d. ddRIHL, Al«4d «ttl*dl Hfcl«tt <4 CcLA ^81*4 *Wl4 d i % 44 ^tfHdl \«l<\d AR8ll4 

adlPld d. 


U*IH, AL<4d HWL^jj 4*Kl PlRd JLARdL %U«l a4Adl*l dd^WhfA 4* (covalent bonds) vQ. 

til d, %4 h«4 hvu. 81,44 etLML am *4 tiAiH &. a»u ^81*44 ar& ai<4*hl deii **3Hl (RlPtH 34) 

$H 1 4tl (SLdMr-S), 5lAL^a, 9lll£d (^Afetfld 4 ai6z), 44$%l, afilM AL«td *l4 g&ted 1 #4 &Wl V $&l 

^81*4 *Rl4 d. 4$ *t4 4*0. adaicH'i AR81 4 & 1 AL«ld &<UH 4$ dT* *U<1 H‘¥^u5«tl 4»W 
$21 $21 4'**Udi. tf4A^ld4 CHL®Q.6lM tbtttflVA Hd Vfl. 44181 a 4 tlA^ d«(L d&AdHi. adl V H<d«l %itlGH 

(cohesion) 4 SROR HHl V ®*d &HHla(l %«WI?UHRiA 4«ilVdl Hll 
wwua d. adl V AL«l*tl AL«4d4 ®*ddl mH8ldl ^c^d a*U*ll d8l*LHi 

d. 

a«a4l PlRH eudgLAdl4l4 Ar4 5»Uh 4 AL<4ddL Adl-M\ \&Ql W.3HL4 
d4 a4^. 


AL<4d HLHlRd AdlH‘U^8l'i mHl«d dLH gfilRd d. Ul€U a[t«ai, 
€l<H«iTt i d«llARdl W3HHI Al*tddl *^4 §6tftd A^ d. 

gal^d'i *i»u«i v 4ld d 1 h^sCIh, h^sCIh *\A 

dell *Hd %viAleClH adidv^.ea R4dl <hA«u 9u[$d (4 aw.4h 4«l52)*ll 



adl^lcl 13 : Al^d gated 
< C 6o) 


AAbMtoA ufS^iai 




























H«LLAt ^ Ah d. 1985HI £lni 4<i, M (^PlH*), A«l, Rhl 5 tf. ¥Hl<4A *lA 

An. Al SLlA mass spectrographHl H.4 h 4 H&&ML gaRd4 ftflH A4 dA. gaRd A AlA-ML 60 
&H («j*H2) aH.L4R-i 4ai 4«U AHRJ3L K\A d (^tcl 1.3). gaRd (Fullerene) 
IL&feHl a*M.dl HcHH An (ene) ^hA & i HcAa SlAd HVU^ Ahfl. *a AlAd HWL^Al %uA Ai BAH 4 h 
cl 4A adAMlvA Ah iA d. 



— (* 11 H ■ftiaSlfl 


Ah. 4H@£. M (yfru), ’hi*. 
As. aA *lA *IR. & %44A 1996 A 
samaawiHl Ah 4 gaRn4 4 h hml 
4Aa hlR4Pia4 h*hiPui ahhlhl 


3Hl«Hl ddL 


%u%. As. sA 


*ua. $. %44 Ah. i<+%. id l 


gaRn niH Aa =mS^H^ HAftPiaei ga*4 Hifenl ilhhlhL *u<*j d. AAlA n«aci PfrAQRi Ah (Geo 
desic dome) i ^ AHua Ha C^dl AHRa ^ V & cl4 1HHL a 4 d4. hAL, 4Mk gARd.4 ImLH 
“hhIRihUh ggAia’Mi. ggAla %4 s 4«uMl AA HAAla na a&uhL =maA d (%u^A 1.3). Ah4 <hlh 

HH<HH 1 nm teal 4 h &. 

*U<U gaR**^ shRcIcH gu4 4A 481H44 AslhI mA HHAlMlH fa%d(lightmg discharge of 
atmosphere)Hl Ha A«U H«t d. dia, 2010HI NASAdl AsuPlilA 6500 HARLhA ^ ^Aeu dttMl telAai 
cosmic dust4 Ha shRcich AMI Ai«i d. A4, Aa Hi'Hcu h$u% ^*4 Him. ®hh H&m ALv *um 
H4Al<aL 6111 ^ll H14HLHL *U<*U d*L 1 

$4 $4 HW4LHL AlAd HlHJL^Al HllHdL c^, c 70 , c^, c M ua 4 hihl d. %h! c^, A 

AML hi4 ^A c 540 A AML 44 alAh^ ajH^ d. 

HiLAa V HHR HiRs dlAld (SLHdl) HllA &. Hltf, AhL AaSH HAftHl al^h-hihl^Ai hAhi 
hhhl arA AAl aAaitfML Aw ^ l hihl^AIA hIcuhlhl a»iici4 A d hA Ae& v Ah^ ^4a^i AaiPiA 
hl^ Ail AlHil d a*iA AALA nniq£ 44 d. 

— ( hih %asi4 ' 

• 20074 hlhhI 4An h^hl^AiA hAA b m HiLAa 4 hl 4 d. 

• McHd HHiani Hic^ 6Alai C g0 H^lAa na HniHHLHL aHi'HL d l ^A AzlA §aR«a 
(metallo fullerenes) aA d. 

aAn AAe^si 

hhial4h gaRnA aiAh A4z^h aA d. s*u jm.M4 alAh AAz^h Aa t&4 4*a vrhl HilAlew.^ 
°s aniAa hhialAh w-^h d. hl6a\42^ mA PiRlMU?. Mhi^4 A4z\h na hhi4 haih d. alAh 
H ilALanLA mih amAa alAh A42^hA nilgai hsl aAhlhI 5»uA d. 199 ihl nec A4^24hl K«a4 
^4Al d®*u4 alAh A4g^i4 ^hhi a*iA hh^A hiMI «a 4 aiLAlaA 44A alAh A4i4 4A hhi4 

ILALH A HL^CA 1.4 HHTflA d. 
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Rt$n«i mA ^sA ici ^ 




















444 hAa 

aH.fc.LRfd ttaiasi 



*U$Ql 1 A : &Hl$ *444 HbVH ^4#^ Htlfrrt HKW81 

HH diL HHHL -^m diL HlWrft H51 *H.l 4 «IAIH &. M 4i 

&SL d*$ H2dL WL «*LLaLea«tl 442^.4 H91 IHdl AIHLHL HI.4 &. (&>L€1 

4« 442^4. (SWNT) (*U£[cl 1.5) H.4 Hi4423gH (MWNT) hsl 
4h d. mwnthI jftL sfti <hkwl«Q. h.4a 4aW in 44aj,H HiAeQ. 4 h 

& (a»U^tCcL 1.6). 




*U£[d 1.6 : 4*2-46* 
^4a\H (MWNT) 


m<4h 44h4?i 

Altfd 4 Al^d^ d^ vqh d, %Hi $Sl&ri 

‘bud’ A Al<Jd 44a^dl <Hdlldl <HLHHL a<£*L4VA 4H*Q. 
tSLScILHL HlA d. HI *Utl (hybrid) l^di §*lR.H h4 442^*1 

4h mAhi An ^sik4 mA d. (^Ci 1 . 7 ) 


*U£& 1.7 : At4d 442^1 - ^4«H4» 


1.6 Al4d 442^Hdl ^9LH4 (Properties of Nanotube) 


*U d«UM&H M*id *1^,41 Afire aj/aHHl Hllddl 4q.l*tl 4 h 4 HI $lHdl *iOl<lri *i.4HH (basic 
research) H.4 I^MqdhL V &H*M &. M Al^d 442*|*ldl feeiLS ^aH4 44 t«S«U d. 

Ah 4 dl?L4HdL (tensile strength) 4 )da h 4 Adi %«U 4a At H^.L<=LcU 
HtL«iI IrldL sisd HHfi dlH d. H.L dlAld iAd-iAd «l4 sp 2 *L«SL kll«Ldl ^Ld^tfA <4l4 Al4 d. tlHQi 
dtfi MWNT4 dlSLftHdl 63 x 10 9 HteWl (Pa), 1 mm 2 HLidfc HlWrtl dll HI 6422 kg fc«l <H2AlHdl 
&H"l Hdl dlSL $2*0. 4 h d ! Ul^ HSft HHl\ dL8l *L»ll«ldL 442^*4 MH4 A$Gl &cH"l HIH d. 44 
dKWLHdL4 aiHlHStlHl sMd %Hdl (compressive strength) a*M Ad d. H4, 44ajfl 44 AwUdctf 
fimni £h4h (soft) A<u4 44 ihi s|h4 %h <u«fl. *uh.h d. 

(2) dl$4 WHlSl^d SWNT4 dl$4d dl^l<H^L 25 x 10 9 Pa Ad d, Vii\ A4 & 16 A 4 Stf&L 4 4a 
Aldi H?l «l4l 4 h d. |etlLtS2d(Fulliites)dl dA 4«nMLdL »BAHH C ffi A OtHL tHIS'l SlHl dlHHl^ 


ctcit^citcilgcit ul^aia 
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HnmiHi Hid d. nidi §<a?i 62 jidi 4(3 4 0^4 h 3 dHdi Hcdd dd& 4d d 34 3 h 3 Hgidil geRi&a. 

Hil 4ddlHl Hid d. 

(3) Rejr Hlc^ 342%Hdl 1 cm 2 Refill HUd&44 10“ 9 HpHd? (A) %2«il [dSjdHdld H&R 44 
?l4ld d £ % %dld4 £lH? dlcjjdidl HHl? 4?3 ?l4ldl Hdld 4?d'l 1000 Hill dd& 4d d. d4, MWNT 12 K 
dlHHld H(3dld4dl (^H^GePltl) d?l3 d. 

(4) Md 3<HlM (£*ll4 4l3d 342%H dd& (3Win dld4dl d?l3 d. %H i SWNT4 Hl?4ldl 

Watt Watt 

dlHHl3 64ld dlt£4dl 3500 & WR HI <y dlHHl3 4LH? Hlrjj H& cl $4d 385 d. 3dl2\H 

34 (3wddT (£*u4 Hdid4 d. ?^did4Ri4 3 h 4 didld Rd?di 3100 K ?jdl 4di h 3 d h?^ ddi4 
A d43 1000 K %ec4 4d d. 

1.7 34£$4$ii®3 4R% Hidd^^ *wri 4id£t4 44 
(Glimpses of the Benefits of Nano Technology to Mankind) 

4ddH §Cd(4l4 Hdld2 Ht$l 3dl HdRil h 3 (MpRbi fi*ld dl24d ?13 RiSld d^j, d. %dl HftillH 
%d^ d4^4<Hl®4 HlHil3 did Mltol ^tfHdl 41H21HI ddl d h 3 <Hfi«l4 dill 41H21HI d?l. 

341444© gl?l Hldd©dddi 4(3 <dl4 k\)s 3dl ^«d 34 43. d : 

HRl=>d : 

3.4 (3H4?ili4 (3«i dHdk Hfeu3 <i% w.%, h? 4> ;w4 Fteid h 3 2di4 Gh4h ?i4d h» 4 d. h 42 
(d2ld dddl3 4l?il 3R4C1 #23-24 ^ilddl ?^d?$L ?l?l?dl 44d iS'&RRd <Hl°l H? V HH? h\ 34 34- 
^°L Hdlddl-i ?l4d Hd3, <M ?l?l?4 4® H2l444 (metabolic) H&dl H?4 H14HH.4 Pldl4 ?141?1. 
(32U4?il33 44 34 3dl? 44 ?l4ld 1 <3 44d W?9l?d 41HI d^ V HH^ 4^ h 3 HI 4ldl3 c3^ (LASER) 
(kill dl (3d(%d 44 dRl 44 ?14UI. 4l4d 342%H h 3 ddl 34 4^4d %lHd24l dl44Kl £ld4 h 3 
34 Hdid23 Hidid Hiddi Hi2 di°d H2i3 d. 

§ 1 % : 

3ddi H2<4 *i4id 3di (d^ctild h 3 Jt4R(ld 3j.iid.43 4Ril 4ssw 43 3 hr 4kn 34 u&i4 Hit9i4 
Hl0l (3l4 <Hd did (d^d h 3 H4Rl^ 444ml ^d'ld^il 44 k\)s d. 3d4 4l4dHdl M Hil ddR-td 6d4^il 
4ddi ddi?. 4d d. 4i4(34 4 <h? 4cd h 3 di^ilw H«idii 4 <h (4ld) §4 hhhh'i °s hwmL hi4 w 3. ddi? 
4l3dH dld44 Roiled Hdl4 ?141?1. 4Rl«l4 %2ftl 4<^4oidl Hld«ll ?d?3 4l<Hd 3dl2fH. ?ll3 44 
6(4 4i3dHdi d?id4 424 Hdi4 ?i4id d. 

4?Ail : 

dWHi d<H4i d?ci H^\d 4(34 oj.iid43 4i?ii 34 d&i44 (3 h4°l 4?dii 33 ^ h4«h UHiiini 
4dl h 3 d. 34l4 (3d4°l d<ail h 3 H^d 2-4, ?3?14142, 3d (^A), i«4 d3? HdlddlHl did &. 3h 3 
4dXl4 %H oj43 332^4 dHl Hil Hdl4 ?l4ld 0. 3dl4il^ oiC-ld (3| (melting point) 3dd'l 42 H? Hldlftd 
4dl3 4l?il 6444 h 4«11 HHlil4 3d4 6d4^l 6Wld ?1<HIH4 (thermal security) 6d4?il d?U did 
d. 4i3d 342^Hdi 421 3di?44 6 h4h 634^i( 34 dR.dd4 64ld (3dd4 d?U did d. 

8 fosiiGi ?j< 3 e^ciicila 






H*llHH MlR 0 l 441a 44®4 HS.&4 Hdid OW'D. computing (oisii) d4 «IAH d. A&4 $61 $61 
H3J-444 AlS HA 4AAH H^4 44 ^ 4<u Hdid aAfcdSlk. ^.RUHlJIlA yA?4 (sensors) tR SLAH <HH$t. 

44 HC-iJ.Pw.HHl H^Hl ^RUH^li 44 4e<Hl H4 h46h4<H. & 1 4h 4 5u4°l fia42&Hl [HH^lHi. Avan!, 
Hl4 d ^ M A44 PftfeM Hl$Hl$Hl pRdlW. HIA91HI Hl^ ^HIH «UH. dlC-wi Hlitl %J,d AWl4 
Ud(4Hl4 %RHIH44 HHl2AHlC-ll®Hl 6 u4h HSU. AIH61ARA d. 4&4-1 RU ,: m 4 ggQ. HHlHSl *4 44^44.30 
HlHlPd d. 


1.8 44£$44®3 H«AtH (Importance of Nano Technology) 

44 AHHl H6l4dl Pl^rtlH, 5WlH, 4 (hA, HAR(IH h 4 IRUHtelA oJjSIHhI V 514 oy2iq.TU ^RlA 
d. 44 44 5HA*4. 6iRl HAC-Udk Al4$lHdl HIVt A4 %IAIH d. Hfcfitl *IALH 4q.L IRUHBiA o^IHhI 
HI.44.3P h 4 4RAC1 [ci$Ud44 Tf 4§ HlcHMH d. ®q.HHL C-IOKHOL t\b uruhi 44Ia n 4c-u3phl 

H^tHHI 5u 44 d. tt>di H^A ^.UHl PlHRdl £<*1 HSl &. 44 #>|4 HHISlHi. 5 u4h 3.^44 Al44 

^AHW HdRtA d. dHR HRAdHdl MRlddl ?Ril HHLH=UHL «lcil 44^4c-tl®4 Gu4LH H2ALq.4 4&4. 

1.9 441a 44®4 H®AHl CKRMiHi «IHRI $HRl4 
(Improvement Expected in Future due to Nano Technology) 

441a4c-U3p 4 44 MlRc-ll 444 H3PAHI hR^hL HSU *JHRIHI *1<u 4 SlAHdl d : 

(l) hi4^4<hl®> H.eAw4 6<u, 3 p4(£a ^PvPlhGK 3ph-8ri 4, ihwlteq, saihI, vrj44 

HHIH2. 

<Hl4 ^HH, 4i(4d HR-5Wl, HC-lHH Sl4 %eg ^H:HL«l (renewable) ShMd, 4U 

5hki.9ld, 44 HWR <H2^l, 6l<^ ?4d^l. 

(3) &4$tt*L ^AHlC-tW RHPHlSttH (3D), (printing), 3D HARQ.H H9IMA, 443U&A H9UdA, 

HARik ARUJpbl (hi?IA), AHWH AlwijJibl, AHL-2H A'l4l9UA'l (quantum cryptography), (R-glPlAH, 
3D IC (integrated circuit). 

514 dlHHlA. HCldltAAdl (superconductivity), SlHL dlHHL^ mt4dl (fluidity), 
H^cjjA 4Hl4d<H H£l«Tl, AHL-2H il^L. 

44 Cl&ilfeAH, HllidM. 44s (self-reconfigiuing), W.l4 (swarm) il4[^AH 
Hl%Ae^ Aid, W-HHHlR-ld HLCtA H=r 4 AR, %H^4PlA HPdtAH, %HAl.H 

1.10 441a4c-U® 4 W?ldi H3ird4 44 (Some Important Areas of Nano Technology) 

4423J«h h. 4 c*til4cH 

HHlde HH ^131^4 
44 a41oH^^I (Nano composites) 

4483JH (Metal nanotube) 

%Ra h4 ai4[4a 44 
44 5l4 H^utiAi 


cl oil e ?tGi i cHljgoii ufeiei 










1.11 4t&444®4 <MlCl H>S4t44 *Uh 4 (Future Challenges using Nano Technology) 

hmIcrsiA <y.°id.i h-4^ Pri4H3i. 

(renewable) Sl4444 4l4«lHdl d4 ddl4 *141*1. 

HlSl 3l4 =mA HdSRIHL SPdd Slid Hll 6d44 dil. 

HLdcft M Hl£ \|4M. Hld4 SLHdlHi. HU 4*&. 

(—;—\ 

m ?j ?uwti ? 

1 nm = 10“ 9 m 

d4 H&li'i PlHUil bottom-up 4<HHH tSRl iRdlHl Hid £> 3t £4 VIK PldBld H^4 
§*$Rl 4*1 4&U ^idHl H*lddl 4ilHdl*'3l Hdlddldi h4 &. 

d4 46 1-100 nm °XZ% 4d &. 

Hiai it d*iddi uu*fi4 *rhih 44 d4 huhi cIh 4 Pwfei, Hd.iq.di4 *ldHi, H&ddiHi, 
44 q.wl Hdddl H«ltd HHWHi, do&4 d£d fcbddl Ultd & 

§<aftd, HilHlH, *u£d, H2l4§<H[^H, d42\H, ddRUH 3t2<Hl4 d4'HHl*>ildi. *d$4 d. 

4lHd 44 hHI*SI Oi-d. <Hl(d4 ^idHl %dl It (3«d dUSl Hd 2l4d %Hdl, H145H 

H4l*4 td^dild Hd (3*4d dldidl dd* H*ld d. 

4tl24dlC-tl® SRI (M&d, SR^l &H, HldRidlHl®, S^Sld 1*44®, 44tl^l d^Rdi. 
d§ll HdRldl HOUddl &. 

- / 

msm. 

1. HdU H«t h 4 4^ 3H,A«Hl &4S444 *ll4 &4<-d H*U 4*1 : 


(1) 10 4tl42* =. 42* 

(A) 10- 8 (B) 10- 7 (C) 10- 9 (D) 10- 10 

(2) d4i§l^ 46 . nm4 d«t 4d d. 

(A) 100 4 1000 (B) 0.1 4 10 (C) 1 4 100 (D) 0.01 4 1 

(3) dl^TM. H*Hl^4 «dl*l . nm 4d d. 

(A) 1 (B) 10 (C) 0.1 (D) 0.01 

(4) 4l4d H^Hl 4% 4l4d *Ud . H4l*4 HH Hdld d. 

(A) *URWm (B) Hld4d (C) dl(cd4 (D) tilled 

(5) §c-iRd Hddi hMic-i . 4i*k h^i-44 <414 4h d. 

(A) 100 (B) 20 (C) 75 (D) 60 


' ' - m-K 

(A) 3500 (B) 385 (C) 35,000 (D) 35 

10 fi§iid ?tici e^cficil3) 













2. 4$Ui usiMi £$HL StR : 

(1) 44%uMdH 48& ?i ? 

(2) H&l*i HHiq.q.1 Hl2dl bottom-up Hd top-down ^Ot^LHL k«l4 d$ldd ?HIUI. 

(3) ^[rldl^Hi 44<HkRi3ldl Gk*M Wltkdl &l (3&UR>4 Hlkl. 

(4) Adl&iHl^LHL qH^ldl A Hl6^ttlk(^$HS.*U)dl did Hl4. 

(5) M^d A.dl^ IM &Mi ^HWU. 

(6) M<Jd ^.dla^idl (Mdild o^ilk4 y>m4. 

(7) W A4^4<HL® GkkM 4k &U M k§l kR 5l4 444 did <H.Ml. 

(8) ddia^dlai^d 3H*ldl Hkdldi. &4di dlH Hlkl. 

3. 4*hl U«lKl (3tR a>U.4 : 

(1) y.HL^l $U$«l ?HA S&4 o^ItR 4tl<»tkR>2l k^lddl HUkl Mil M 2IA 5*>kk4 d A kHWil. 

(2) “iil&ld 4 ^«4 H*dl 3Pkd4 5HlkR*i<H d.” k*m4. 

(3) M<Hd A4^4 dlild IM Pt^d 4k <h4. 

(4) M*id d42kkdl GWlk H* 4k C-Ml. 

(5) HRIPH&H M &d AdLl4dLCiL?2) GkkPQ. d A »4 

4. 4*Hl U-SlHl ^&1%R §Ttt 5HIUI : 

(1) (kkld y.H'Sakl : ‘44£*j4<l-USsA Hldldl HPWL [dHHl d.” 

(2) <Kil4lC-l IM [k^_d 4k C-PHl. 

(3) ^ilsu&t [qil & 4k <hhl 

(4) A4^4<hi® hihsiA M &l GhhRQ. d ? 


^Oii^^iiol^cii uRiiei 
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ePiSH 
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VI5I2I : ueiciclol cislwcicl 
(Light : Reflection and Refraction) 

2.1 UWW'tl (Introduction) 

[Sl-'UHL *At-U HlHStl HlHURldl PlRk Ua4 Addl H^s£ 1 Hdl HMSldl Uaddd (reflection) <HL£ HLM.4 

H'lHHi HeUW.M.1 AR& iHLH d. WKHl HIMil M q.fcj,A d4. 

4 Utfl HLHiiK HiS.H H&1 (3^<H=l*l £ - 

“HM%L H8& %[ ? ci^j, U3.4 ’M.^ldlSd «l£ d 5d.LM.igCl HLHHL M &A hM & ?” 

JUtUL 4 HIU'SO. HlHHi *iA&dl GUWUjj d. A HRMLi HRHHi H^RSl Hl4 HlH'iG. 

HlHHi nA$l d. 

HHl(3dl 4^14 dA HMHdl M3.iq.Ad H.A dilmd (refraction) (M «D^ ?0>HI tSL. HI dH 

HI ^LHHldL 44 AWLl. 

2 2 UAtSl^ hA Adi ^Id^d 0^14*5. (Nature of Light and its Basic Properties) 

MiKHl [A^l*lM, 

HHl(3 WleHl R dA mi t9l l HAUL 4 HIH4 HiHHi AA&dl GhWI^ RlBwi 

(electromagnetic radiation) d. dvil d^U HMHldl HAlSldl dW&A sl®H (material) HRh4 °X&. 

d4 44 (Hl4 °S Add HigL AdqiHL HIM &.) Hd dHl ^qAWL(vaccum)HL 

3 X 10 8 ms -1 %8<4 OWA Old b\ d. Wll Hl^ dWl HLW&A HRHHl ^Ld A dill A4 D14M.HL 4M.HIH M.Slil 
«UH d, % HRH M3 Hlklftd 4 h &. IUHI*H U6l$dl Afc4 HWlH'iG.Hi 4 x 10“ 7 m 4 8 x 10“ 7 &WJ3 *Riq.4 
£mAL«l4 dWlAHl&js ^6M. ^ ^4 4.H d. HI MRIMlHL HAlSldl dWll HA Pi|4 4% Pi|d 'fctSdl 
Hl°l M3 OLd i\ & Ah olsCL SIAIH. 

As 4=m [&i|A SUd! HAlSldl HlAA HAtfl^ (ray of light) aA d hA HAWHl HlMl 
G*i4dl Uil?l4 (ksjv (beam of Ught) iA d. 

12 lo$ii6i «m e^ciitilpj 






-(hih ma ui£) 

Will HSWWi oiClHiatHi H4H& 

Ah cHil haui^ Bia A4 hlM «ti| 

q«iq.l4 <jRl H*lA &, $A HAl*Hl Piq.Ad 
dlUr MtaMHlHl Mil &. HAUL4 Ml H2dl 
SLHWML A^j, rtVLW^H mnnl 4«UHl miA 
& £4 rtA Ml a L a HL % LSI HL MPHLa AlA. 

MLgrtA 2.ini WlStau ^WH Will HAtthj 

C&SI A HR&& HL^AA li^l Hlictl WU& 
(art., rt«u mA HfiQ) HI MlHlrt *UH d 
rHil mni’H HA A^ MiPlA UUflAn, <tA<H<M. 
mA A.H51 ®UH &. 


«iH 



MLfUA 2.1 : Hl#4 »Hl2l H%(& »ttLqAd, 

«tH©m mA f&m 


Wjpl HiKUL AM HaiAA HHrta SWlfl H3*(l MLHld HdL HAL^rj MHLSLHi HHlrtAd HLH & Will 
HLtt&r Hl^HH M3. MlHlrt Mdl HAWL^ ^«lA qil<Hq.d HIM &. mH.3U MUAcLA (reflecting) 3tHlil Hl*tt XALtMl 
HwArt tfRl Will &*l HWfciA (transparent) Hl^HHl hA<HM rt filial HAltlrtl BtfLA ifad Al d. 

wul M sAa Pi|4 ti 3 All hsu hhl B«il HunAn mhhi qAiH«td hl 4 Mini M jAa Pi|*A h<A 
d dill HUM PL^ Ml Pi| MINIMI HtAPPl IMIH & Ah aAuW. d. *1 Bisil UlfeWHL M Pi| MlM«l H%U 
Am 4 AMHL «Q 3ML^ hCAPM HIMPlA (real) Ah $. %l B«il HlWHHL M Pl| MlM^l H«lrtL rt Ah HH^ 
AhA MJUSKiMi <HL=>LHl pL3dl*U*ll H“lrtL Au A4 CHIM Udl Ah rtl MLCHfeQ (virtual) HlAPi>l H«?L d. 
UKrtPLA HlAPPl Mitl Hi dM 3LAIH &, Wul MKHlHL hIAPPi Mttl HH oM UALij rt.4. 

MLH, PlHd mHhIS 14 R%irt H^rtl Pl"l Pi|MlA M^H JlClPlM Pl^Ml A«l4 JlClPiH ^«l4 
tlAlH d. 

23 uaui^ uhihAh : u&uij lAwPid mA mIAuPw HHlrtArt 


(Reflection of light : Regular and Irregular Reflection of Light) 

«rtieu ReiLeflpLTil, 

MML& Wl^lL MIHSDL Ml«LHlH4 H^MlA Anrtl Hltil *lrtl HAL«Lrtl H^lrtArtA ARSl V MIHSt ^ 
k\£fo 

lA MIH rt *14 Art A HALtlrtL 6 ^>lA PWIH %IH51 |PtHl MHALWH Art ! 

A«l Aou^l 4eiA sU HSi mihslA ImiA h Art! 

MLM, H%rJ H% HAUL MlHlrt A^rtl <t^4 MHlil 
HH4 UAlilrtl HU91 H«lHl4 U2rtl A »Al*l^ HSwArt A. 

HAltl'i H3.iq.At A HAll HLH d : (i) PlHPlrt H3iqArt 
(ii) MMAd H3iqArt. 

Will HAlil'i 3lHLd3 CkSL^f 
HMArQ 3lHrt<a M.HHL 4%d %lHl£l H3. MIHLrt «UH S cHll 
HllHlArt HAWl-i BlSl^tf %SH (fetllA %Art^ 3.A d. 

HAltlrtl Ml HARdL Hll«lArtA PlHPlrt HwArt aA d. 

mUhi q.1 *14 hai*i^ HHiqAd (AnPiti n^iqArt^ 
d. (mi^A 2 . 2 ) 



dl%(l iiHdia HHiil 

Ml|A 22 : UAUl^ AnPlrt HSlelArt 


iisisi : neidcici «Hck a^9KM 
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W& HirtfLg aHUtt. 

?hPih[HcI i 'dViaiil aHlil H3. adLHld *UH & 
di£ Haqldd Hiriag tka^** anid* d*ll nig 
ana (dauwi $6 llh &. n&ULdi *uqi hsrhl naqddd 
adPlHCdd Hilddd id d. (adl^Gl 2.3) adLHiifl 
adiaHia4 qag4 %4 1 “s^di, igwQ, Im. eidM *14 
Hilt 14 Hilddd *1 ^PlHPid Hllddddl <3&ld^H d 
%d efl.d *ILH& HL q%$4 tl&d tfl& 

adlgtd 23 : Hiltlg ^dPUlIdd HUddd 

2.4 Haddddl IdUHl (Laws of Reflection) 



Hiltldl Haqdddl PlHHL \% iatl hM 
aniHSl dn4 aid ai«iideu h&4 <su'»*u *4 Hit 
hi l*L 

adLHldlta ( 6 |) (Angle of incidence ( 6 J)) : 

adinidBad, a>UHid( 5 i|^ a.Hi&d fttai m aid 
<ddld<3. ilad MIHLdila si &. 

UW«tAd&ft (6p (Angle of reflection {&) : 

HildCld B«t, HlHLdiSi^ aHlfld Cllftl €i.<d 

aid H-uda £lad naqddila id d. 

adl$[d 2.4HL 6! MLULdila add 6 { HU<td«uHn Mild d. 

GH^id aai M.SLL6H adgjHIA Ha.iq.dddL Fw.4 4d *^W. d : 

(1) aHLMlrtila (fl) add Haqddita (0) HHLd 4 h d, $£& i (9 = <9. 

(2) aHLHLdBaa. a>LLHldPi§d aHL&d 6Ldai d«d add Hildldd Bia MHL *8f adi aHd&Hi dlH &. 

HlLddddl [dHHL aHdfil add 4eO.H q&U «dd Hll aHld 4d Wllfl tlilH &. d^Had Haqdddl 
(dHHl (dHtdd add adPlHldd aHl2l Hl£ Ha aHld &. 

23 aHda ad^lm q^ tig Haiqdd (Reflection by A Plane Mirror) 


aHlfid OH 



Haiqldri 

Baa 


/////'//////// 


mi& 


adl§Gi 24 : Hiltlg Manid 


adl^tcL 2.5HL ttll<*ll ^Vd, S\ q^ fctllda h @[ail£4 pLfcJd qag (extended object) aHd«l adftai 
mm-4 aid u add^ adeQ. d. 

ad4 *riLai4 aid ida Pftgd qag4 Hrdir (hl^i Pl^qd, 6^lh d3B qd d. a*n dd h%ll HClPiag 
wad 4d difl iaqini adLd d: 

qagdt A Pi| na4 adinidBaal an add AQ £lvuni adid d. 
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Rl$iid aid ^^cikilg 









MAlddddl PldHLdl (3ddl°l i&d dd 
H^d B^ill NA Hd QR tRdlHl Hid 

d. 

H^ldtdd (k>itl NA Hd QR Hd^Rl 
dldldl d ditl4 dlHdL <HL°LHl ddl H«t, 

H?l dHd Hi-lRlldl Hlt9«ldl CHL^LHL 
CdHlddldl. A' PitH &l d, % =HL§[rL 2.54 
t4d<H d. 

HIH, (Sit Ad Hl<Hl4 M.(dM<H A' 

7 'O no 

%dld. dA d. Hl4 &d, AdHO d^ddl 
Hdl [Sitd^&^lH^Udld H^d A’ Hd 

I d=4 H(d|Si<H v>m d. 

dft'ill’i &Hd<H h 4%U d3 d.4 
Hiyiaidl <HRl4 <Rd AOd dGUSiH A'l 
Hldl did d. 

^l^tcl 2.5 dM W8 & 3r, 

(1) y.HdCd H&4 ddldl v Hd^ 

Hl<Hl4 H^ d^ H(d(Si<H A'l Vl &. 

(2) H&dldl %uA %2C-U Hdl dW; AO ^MC-il did cteCdl Hd\ H&dl4 dltf«ldl <HRl4 d*j. dtdlSiH 
A'l ^dld d. 

(3) dCdpHri. it, d^dl it (§kl£) %2Ci Tf did & d §l<Heid<4 dl4d ajxiHiil (laterally inverted) 
Hl$ Mild d. 

~~ 0^ Q - 

dHRl d*4 dHdCl H&Hl4 did Sl<Hl ^Ldl H«ldl didM^d, HdC-ilid iCl. dd dHlSl ilAl 
did SIdl i4 Hd H&*ll4 HdC-tlid i£l. 

dHdCd H&Hl d^ dMd dHLCHRtl, dri Hd d%d %t<Hl ^ itd dfrlPid h3Uu 4 Htt9«ldl Hl°l4 

-0-0 7 "O \3 \3 

d^ Hdi. %8<Hl °S Hdl dA d. WR dHRl ilAl did Stdl hi l t9l dlR dCdMHdi Will did 
(M ddl did dd tMld 6. HHdCd H&Hl d4 H«ldl HI HiRdl dCdPtHd. Ul4(d ^c|(Hd 
(laterally inverted) d(cl|Si<H id &. 


M 



uldtHM. 


2.6 aMd H^Ull d^ d4 d^lddd (Reflection by Spherical Mirror) 

°il y lliR idddl HHi <HRl drfoliR dtdi il4d ojMd h 4%U HdlddlHl Hid d, %4 Hti4 Hddl 

VO >0 7 

HdRdT. diHUltl U^ldrli did d. 

% HlHliR H^l%ll4 Ht*4 di^dlil d^lddi did rl H^l Hdoii«l h 41%11 (concave mirror) d4l l 
Hl^lMld d. 

dl^lliR H^l%ll4 <HdR4 diy.dlH M^lddi did rl H&Hl Hfeau«l H^l (convex mirror) dSfe 
5Hl«lHld d. 

VI5I8I : UJItlcid ?rtci OslrHOd 15 
























4<AW M4ai qi WAUHl WlrtckA MOWUH AWl Hll k«llA V&\. W&4 <Wl'*Wl 

mi hi£ ^iletlH m&hi al «i4 hai«4 hW-i iM Mi$(ci 2.6 4w4 <£l. 

M$Uu 4 qidlk'feWl (R) (Radius of curvature (R)) M*l <M int (C) (Centre of curvature (C)): 

% 0 il°UAl3, Aqw44 clWtt. AWl4 M& d cl4 PlwA M$ku4 q*dll?lWl (R) mA cl oflMlAR AqWdl 
m 4*HI WAdlim (C) cL^Or 4l«lHqi4 
mA d. 


Wife i M^Uu^ qAdlinS A 44w 
MfolMl <HL°L d4. 

|4 (Pole) ! 4<&W Mfoll4 'ttlWclA 
WWlArtl Wl &W (P) A^ d. 

^wt MW (Principal axis) ’• m4%IHL 
^q (p) mA wAdiins (Q 44 wall wA 
auhPia \nk m4hi 4 ^*W MW Atl d. 

c'k^'d (Aperture): M4ai4 H^wAa 
<*ll4l m4wl^ a 4 d. 

«JW4 Vd (Principal focus) : MW 

U*i Pl| VU Mdattw M4WI W* MlHld WdL 
HAlWdl %l4d* BwH H^L«uld Wl4 iftld 
WIW MWWl 4&>&«l m4wi qi HllWcld Hl4 
^*W MW HWl % Pl|aMl fciPs!d WdL Aw 
clA «m wA Aw cl P 14 A m4hi^ *j*w ins 
(F) A<1 d. 



ins4&l€ (Focal length) : M&lldl ^q (P) mA *J*W ini (F) q^dl MdlA M&u4 inSWHltf (f) 


A^d. 


4<4w Mtell ol Wldl q^dl wdPin^ Win dASl AWl Wli B«ll|(cl (ray diagram) Awi4 Ml4 
d. mi wii mlw^l M Pi| wvQ 4 a%u [tesiL 4& w*wi 4 <atS wA*t, wici we C&aigGcl itwi 4£ am 
A v Bisil <atS*L Alia i Pi^q^ q^ mCcIKm 4wqi 4i 4l»i4 Mltsi *1 BwH4 wi &. 

44w m4wi h* 4 ftftw haiI w^ Juuwi Bisil'i wnqAn mljPimI 2.74 2.10 din aikwi4 

Mkwd. 




(a) (b) 

Ml$[rl 2.7 : f^W MW4 «4d% K«u4 MlHld W^ 
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Rj^llel «rivl 





















%lHid* tkliHL *UHld dj Bra *idoil«l H&IL HVtl H^ldAd Hl»tl cldl ^*H (F)hUII 
M31W. «UH d *lddL *l[^=>ii«l ad&aidl (F) HVfl. faiRd Ad rldL <HLH dLd B. (a»iL£Gl 2.7) 




*U$El 2 J : (a) ^*»d WlMl d«R d^ ®ra 

(b) nBwm, ^Cldini Vs d%$ aid Bra 

A WiWl'i Bill a*idoi«l 5H.3aU.dl *J»I Vs (F)Hl«tl H*U% d^ Ad 5»lddl 5H.3aU.dL *J«l V* 

00 d3$ dtcL 4*^ Ad A B«l H^LdAt dM ^>d a»l$lA ttdida Bllldi daidGld dLd B. (aHl^CcL 2.8) 




%u^Cci 29 : (a) %id4<a n$km diAVs (C) *d«ft u%«r «uj Bra 
(b) 'Hfeafca %l$l%Udl dferlOhS (C) d%$ °lR. 4*4 Bra 

add=>tL«l a»l3*lLdL didlVs (C)Hi*Q. dm* d4 HddL <H[&>tt«l H^LdL dAdlVs (C)4 BiLLdi 0[Cl 4*4 
JL4UI4 B*i3L *l 3*U d**ll d*Ldid dL*Q <1 ■* dd H* dLg &. (^Gl 2.9) 




5Hl£[rl 2.10 : *3*11*11 $»d *WL *|A ft&d 4l«l HdldA B*Udi *mid *4 Bra 


H5ISI : iRKIdcl ench CIslcHClel 
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atfcfl&HL iU$l PtPMd iliJL [feiLLHl (P) Hi a»UULd *1^ fcUptk HHHl Hfealk 

H^«Cl HilH<kni PlHHl W«UH cl &t ^ *WL ill*t PlRld$lil OHlHcft fctlLHi HilHck Hl'l d. 

2.7 a*idoito M&ill <& %ii|L(U u&Kh (Image Formation by Concave Mirror) 

dMi 6^a^M.=a«LL 3Hd.aiI«l anililL MM 1 <& iHldL H&| ABdL $tL $tl Win Hl£dL UlcU^H ^61 2.1HI 

Mlteu d : 

2.1 : Hd^fioi H$tiU «& Wldl M 


(1) WH i *M.d Hd\ 



(3) Hi&j WM : HAdlinl (C) Hi 
HlclPiH^ WW : HAdli-* (C) Hi 
S4Ali : HLidRA 6lei| 

Hill'S! Hi^dl At $«($ 



(4) 44tfc| *UH : ^ ^ (F) mA 4*dl3r-* 
(G)-d H®1 

uldpHH^ WW : HAdlidJ (C)«H ^i 
MAli :• HlidPlA HA @Ul& 

H&HISI Aidi H)g 
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Met l^dk-llg 



























^»H in} (F) Hi 
HUH : HHd Hdl 
UAli : qiW.[^i *l9 6Ul£ 

mKhi® n.% 4g 



p 


&H (P) *l9 ^*H ini (F)4 q«|. 
HUH : *l9iU4 HU9«l 
UAli : *iMl%a *>l 9 Hjj, 

Aidl Hl4 



- C Ujft 2 > 


4rt4«l *l9iu9 dHlil dlHHL HA41 m 9 9,4 HilHtkr UHld ^4 di$ a Ll64 cHIHUt *i4iU 
<9 HiMlcLd U4 HAUL 94 H9PA il9<ai AlH«lHl £A4l Hi 44. APl^Hl £Ml9 a»iL=>L«l-Ufc£9«a hM 

9hi Hi 4a HAiRid Pi| 4v9. d9 4 *w4ah a^ • 

M0l«l4 §Ail 4d4«l 5*l9iUHl *J,wi ini HI dl<u4 ^44 HLHdl HAlil H^iUHL 
Hi iRd «l6 4a HALRld G<H~i AiiL ^bUrUL 4PPML £AU Hi iPsid UHUfl. 6*Hl 6<H~l 
*ldl tdH i\ &. 4d4«l =H9iU4 AIPM HiHl HAlfild Pit 4di 94 in}<HHl$j 
PlA2dH »ifiH MlR. d. 


— c ngfo 3 y 


1 94 51464 h^j. 9 4 94 inmitfouai *id4<a 5 h4?u 4 6 94 ^i ^ Ah dl 9 hl 
hi£ BisujPi 99. R<hih 2.64 tuRa Bisil *BL 9 Bi4 aiii hPlPPi^ huh ha9 a 9. 
HtclPiH'i HUH, Jiirli h 9 At 44 dHl9 BiiU|[99 I'M 2.14 BiSU|t9 ilL«l %iHl<9. 

hh9 h^ hlwRa, 6Ui£ m9 h^4 61hl 6 Ai4 «*hsU 51hi 6^ 49Pi<H 3u4iu4 12 94 

4d\ h«i 9. (a*u$[9 2.10.1) 


M 


2 



M' 

*u$[9 2.10.1 : 4d4n *i&wi <9 i«u4 49[5i«H (Bi«i|I9) 



NSW : iKicidci u9 «s!<Hciei 




























2.8 HlAaiW 4^ ufdpH 6 ! (Image Formation by Convex Mirror) 

dMl Hfeolk MM' VQ ABdl $tl $tl W.K H& VUdL wCAftM 2.2HL 

td«*U &. 

Im. 22 : M&WL %*lcli udPfo 



— C HfltA 4 ^ 

*li 61HHL oifeattai M<llllA Hiil mA <4*1 £IHHL AfofcStA cML Mill (BHVfl. d*$ lA Ah 
^CL tflL Hilt. M&%UHi A^ MdlKeL $Ml. llIAftn & l ? ct^i it & i *il£ ? ^A *HlA 

AFStelA aa^LmefL £ <a.£ wed MlA cMli UlcLPi^Mi it mA VUdHl til A* H4tl ? 

&tfeoil«i m&hl «& *Ufcw4 **A h« 1 d. APaeiA H&aM q a£ wdi 

hClPim^ it ewi m d Ah** ulAPw. ^wd** dw a iIA il d. 

frifooifa m&u «& GM $HRd *mi q*i q .^4 eiMi#j hCI^Ih sAS tiiin d. mwI 

*ti Mfoil Miami Beai4 €l«u<a hi a^uM d. dA wuA mi B«a4 ^aiiid <al <hl\ ^ki 

Mdl iM tSHlld^ H\d WtA&H 'fai'i oj^dl dfc. 


2.9 aMu M^tell HfU U*Wdd Hl£ilABm H9U, HtfCl 
(Cartesian Sign Convention for Reflection by Spherical Mirror) 


MlfCt 2.1 ini ttll«U HHlil. M&AWl $J.H (P) A ilA&Hd *UH Hfiltrlni dS A«UHI MtA d. 

M&IHI M«A X-M«L mA M^felHL $1 (P) HI ^*H M«lA tt\<2U ckA Y-M& OIBWLHL MlA &. 
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fi$n«i wA ^^oiicilgj 



























0|]1«CLh Rdl R^lRck 

dl4 %A<ai4c-l a*WA AVU. H& 

»iW4 USll MSLieQ. RRILR &. 

(1) R^ ^%U4 41.4 <Rl$*l 
d. ^ 2 ^ 3r JLAIAL^ B«l =MildL4 
^L«*DL d^«fl. aHJLRld RLR &. 

(2) HRl V a^dCl H^lldl 
(P)«fl a»l«i4 HHldl 

HIRRIHL **u4 d. 

(3) *URidBRi2i4 fedini 
(■VHStt d*$) HlHRLHi a»URdl *id* 

Rd 4qiHi a>uA d. 

(4) *UMIdR«L4 R*ll4 (Ml d^) HLRRLHL MlRdl Md^ 3WJL 4 rLHL Hl4 &. 

(5) »£*»R *Ul4 &RR dl$4 *l4 ^R *W.4 6 LR Hl44 Sldltf Rd &RLHL *LlA d. 

(6) »f*R h«i 4 44 di$4 a*i4 ^>*r *wA M. hl 44 OtRitf *% 4<ani a»u4 d. 

2.10 *HiteU;j ^ h 4 uGtfMl Hlaq^l (Mirror Formula and Magnification of Image) 
H&iLdl R*J a*id* (u), RdPiAl Hdi. (v) *l4 (/) qa44 MR ESlkdl MLawA H&HI 4 

^ ^ d. 

a»iL^[rl 2.124 MlW h 6 feuM Rfc^ 

AB4 dldl E^SL^HRLtOl a*id a tt«l *lteu4 «i4 M 

qidiidS (Q4 &14 u %2<su MUi d. 

*ll4 ci'i R%$4 StRLtS ARdl *M ®RLtS A’ ^ 

*1&U4 ?u4 v %eeu Hdl hGMR A'B' h 4 d. 


AL^BiRd %L0U HSLieQ. 
vq *uk. (AB) = - u 
xGlPw. *idl (A’B') = - v 
idSMltf (PF) = -/ 

RAdlfk^RL (PC) = - R 
aiU^Cl 2.124 (^ChCtI HVO. M d i, 
ab&l A abp h4 a abp «H3R frM & 
(rhvri nil 444 aHLjCl ^hL) 


i 

7>^r— 


—?- 


h 



^. . 




V -: 

, B' 


B 

c 

< - 

A J 



p 



*tt§Gl 2.12 : fcidoita *t£Uu <& d$j qqiqAd 


M5ISI : tRICIciel iHci cislwcicl 
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A'B' _ PB' _ -v 
AB PB -u 

■ A'B' _ v 

AB u . (2.10.1) 

HI K HHlil irlSMiL A ABC hA AA'B'C 
y.H?H foMa d. 

. A]B' _ CB' 

’ AB CB . (2.10.2) 


Hl|(cl 2.12 UVft, 

CB’ = PC - PB' = -R - (-v) = - R + v (%isil q.lUVU.4 dtiL) 
Hd CB = PB — PC = -«-(-R)=-w + R 

(2.10.2) mM, 

A’B' - R + v 

AB - u + R 

(2.10.1) hA. (2.10.3) awiddi, 


(2.10.3) 


v _ -R + v 
u — u + R 


- mv + Rv = - Rw + vu 
R v + Rm = 2 uv 

R(v + u)= 2uv . (2.10.4) 


(2.10.4)^ HIVH mvR - = — 

mv R 

1 1 2 

.-. - + - = — 
v u R 

^ °sm\ Hdd Hd$. IWUHl HlA dl& d^ U[rlK. ( H ^ ^ (F) U* VUH d. 

/. Hd* u = oo hA H.tdfo'H Hd* v = f 
HI (2.10.5)Hl \Sdi, 


1 1-1 

f oo R 


1-1 
" f~R 




oo 


(2.10.5) 


( 2 . 10 . 6 ) 
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(q$1U>l ?>M e^eiicitg) 















% &%lI 4 d l (F), ^ an» |q (p) 5*4 qid&’tf (C)^ H^pH| $. 

%l»(lirisi (2.10.6)HiXl R*j, \sq %l»flAlSL (2.10.5)HL \ML, 


I I-I 

u + v " / 


. (2.10.7) 


(2.10.7)4 $4 £>. 

HI *£* 44 H41W1 °lLC-{lH H&Hl Hll <HHl V WW Hll d. 
u[4(4h 41 Hl2«l<i0. (Magnification of an image) 

nCiPiH @ki$ h 4 q.^ Skitki ^Uti^ h[4[4<h. 41 »&2q«Q, 44 d, %4 m q^ witaqini hi 4 d. 
nClPiH Skltf K 

m = -= — . ( 2 . 10 . 8 ) 

<vq Skitf A 

Hl£(4 2.12 HVtl 


A'B' PB' 

"ab" = PB WL; AB = H ^ 61 ( h> )’ AB = ^ ( h ) 

PB = q^ HcR (u), PB' = h[ 4(4<H. HcR (v) 

h' _ -V _ V 

h -u u 


. (2.10.9) 


WtliWl (2.10.8) h4 (2.10.9) m = ~ 

6q 4i3Bm 4sii usueG. h^r, A'B’ = - h’ h4 ab = h 


.-. HLsqisO. 



( 2 . 10 . 10 ) 


h 4 d 4 q^ 6[au$ (h) 44*11 qq 4 lh d. 

qqi Hkftnqi &«uHi h[4[4h GI>u£ f/i') Hq Hqqi*0. h[4(4<h 41 HlsqigCl Hq 

Hieqsft'j Hq ^c-q q^ hi<hl41 u(hMh 44 d. 

(3l<a.ai HkPiHqL B«uhi h[4Pri SkisS (h 1 ) setsi Hqqi*tl h[4[4h 41 qkqstl swa Hq(t. 

HteqsQ^ Stta ^C-q q*j^ qiwfqi mMh 44 d. 

y.Hd.C-1 H4l*u4l B«4 PW.l4l. 
hi Bwuni HkPiH StquS (h‘) = q^ ( 3 t=q.i«S (h) 

m = +1 


WS*8I : u?icid«1 cislonciGl 
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ml *Hd<H 41 VU .4 HlclPw. SHiOU^Q., 5^4 *A dfcj, Ttefill V S&4 ^ &■ 

v 

(3M.Vld, Hieq^O. m = -~ mM, 

+1=-* 

u 

/. V = - u 

% WlR d l ^HdC-l H&Hl 41 Vll4 HtclPiH %l$fell«ll q^ %2fill °g 5Hd4 '■RcJ. H^ly.14 HLE9«Kl <Hl 3 lHi 
VllH 0. 

y.HdC-1 3*£lsildl &m\m H&Hldl ^ HVtt H[cLPi<H.4 W.ld dSSl S^qidl HHcd S& $Hl. 

Ihc- 1 2.3 Hieq>ift (m)Hl \d-Hd 5H^<a4d H(dft.Hdl HSR, S& 5Hd H^kldl HSR WlI4 d. 


23 : HRq^ Hlrtl&iHdl HSR, kl a*folldl HSR 

SH 

nteeRlI (mj 

HtdPdHdi HSR %ih S£ 

M&Hldt HSR 

1. 

+1 

HKHRtl, d4 =dd 
d^dL bt %2% 

y.HdC-1 

2. 

-1 

qiwCqs, Sl<a§ =dd 

q^dl bZ %24 

5Hd4l«l 

3. 

>1 Hd m\. 

HRdPlS, OlC-lg 5Hd Hli 

^ik 

4. 

<i Hd -mi 

qRdPlS, Sl6l4 Hd dl4 

3>id4k 

5. 

> 1 ?H.4 4d 

5HKHRCI, d4 ’Hd Hlg 

fcirtptk 

6. 

<1 5>A Hd 

*U<HRQ, d4 =dd dl4 



?Hl l<d<Hd Hd4«l H’l HfeoJk H&Hl 41 VUdi H&PlHdl ItolSL 2.1 5>A 2.2 &l*l %RHl4l, HSlM sCl. 
(3£US*>il 1 : 


HlfllSM HlSq^tldl + 1, - 1, + 0.5, - 0.5, + 5 *A - 5 M*«ll *l4Uu q.1 *3Udi H&lftHdl 
HSR, S6 dW *l3Uudi HSR d$fl S3L _ 


Im 23 H^«tl Gk-l H«lil: 

SH 

4teq<?D. (m) 

HldKn4 hsr se 

*t$%Udt HSR 

1. 

+ l 

HKHRtl, d4 "dd q^dl bZ %2<4 

y.HdC-1 

2. 

- l 

qRdPts, Slog =dd q^di bz %a% 

*id4k 

3. 

+ 0.5 

5Hl<HRil, h4 ^4 


4. 

- 0.5 

qRd&s, 6Uii di4 

?Hdoil«a 

5. 

+ 5.0 

MKHRft, d4 Hd Hl4 

?Hdoil«l 

6. 

- 5.0 

qRdPis, Sleii 5»A 414 

?>id3U«l 


24 fq$lld ?>M e^d'ltl'tpfj 





















2 : 

4 &4 (3lkl£qi«tl q*j} 12 &4 H%iqdl 3dd4«l 3H&M.14 %ll£l 18 M ?Hd\ *J&qiHi adlA d. 

A uGUft<*j %*ud, H4R ^ (§huS ?M. 

q^t, HcR u = - 18 M, qfcj. G&ltf h = 4 H JdS€lHlfi / = - 12 M 

ft 111 

H&lldl ttH HVft, - + - = T 
* ’ v w / 

.I-I_I 

'' v " / « 

• I = —L J_ 

"v~ 12 + 18 

1 __ J_ 

v “ 36 

v = - 36 M 

. n v (-36 ^ 

Hieq'iCl m = — = - —rr = ~ 2 

“ " 18 J 

h' 

•*• m = — H%«CU 

h 1 = m x h = - 2x4 = - 8 

q^4 d&uWtt $% %q«(l 36 M qi%dfo$, Stag *iA hi 4 iiGlPiM, vuh d d«u Gfeutf 8 d. 
3 : 

3 42% l*4*U&u4 *kb <dM«l ^4 qUHHl C-PllM d. <fct rldl*fl. 5 m UU9«l ^ quid Gloj <£w 
A uCIKh^ %*Ud fldi H$l% «M. 

&4 q^ Hd% u = - 5 m 

W-i>U& / = 3 m 

H^l^lldl HVft, 

1 1 _J_ 

v + u f 

•I-I.I-I I 

v f u 3 5 


I-A 

v ~ 15 
15 

v = —= 1.875 m 

O 


Msiei : iieiqdci eH«k qstoiqci 
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M«£[ v Hd & Ad^ v < u 4dl4 m < 1. d& d^-j Ml<Hl4 mA d4 HtAftd Haul'd HU9«l 1.875m 
Mdl dfc| A^dL Hl'i HOWl. 

2.11 UAUl^j dillddd mA Adi lAddl (Refraction of Light and its Laws) 

dA 4«l 8hL UlOlH mA 4ddd Alddl £A4l «lA HAUldl d4»ldd4 M<*dld A* ddl ttl. 

W\ 4% B«l 4 a Htt«U Hm.HHl«tl 4*1 Hltt^A dlHddl nAtl & rdll Adi Addl 
«UH d, M H HL<d4A %& Hlicft ddlil MUM \«l fe«LL4 [AdEld did d. ML d2dLA HAUL^ diUddd d. 

HLdlPlA H&5Ll4 M^HU, HAttl^ d^CHdd dIASd [Ad4A M^dl d, % 4A MllAa & : 

(l) MididB^a, q^dlka mA A di*d4A $21 hia4 «ml21 h* Midid Pi|A £ll<al an 4 a v 

HHdfilHi did d. 


(2) HlAAH H&GACAA M^ewtlA MlHldAVildl dltSd mA dflofctAsidl dltfd4 ^akW. Md«l *A &. Ml 
PlddA *A<d4 (Add (Snell’s law) aA d. 

die n4 A mi Pihh MiAa vi(dVLei<Hitf)di uaui Ah* dUfc^A di*dd4 in diA wdidd. 

Ml|tA 2.13dl ddl e dl ^W, dAUL^j B«l PQ dl*dd 1 mA dl>dd 2A $21 HIStfl. ddl2l AB d£ Q 
Midid did d. ddiil ab dvft dilddd did^ B^sl qr d. ab mA ddiil va q eLd 

MQN <& tdiAd d. 


Ml|Ct 2.13 HVft, 

Z PQM = Mldld ila (6>j) 
mA Z rqn = d£l<ddd Ala (0 2 ) 

*Aadi dftmddi [Add m^wr, 

sin# 

- —= Md«l . (2.11.1) 

sin0 2 

a4Aia ( 2 .n.i)didi MdoiiiA di^dd 14 aiAA 

HL t dd24 d^l<dddlA (refractive index) aA & mA AA n 21 
«& &4ddldi MlA d. 


sin0 1 

sin0 2 


. ( 2 . 11 . 2 ) 


MAUldl «Blcddd'LAA Adi A Hl^dddldl WAULdl Addl 
aj/jAd^dl 44 \% a 4 tiALd : 



MLglA 2.13 : UAU 13 diUddd 


JIAWLdL dL^dd ldl Ad v, mA dMd 2dl Ad v 2 dL ^sAtU.A HL*dd 24 dl^dd l4 diAA dildddiA 
aA d. 


«21 = 


A 

v 2 


. (2.11.3) 
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fcj^iid ote) ^deiicilg 







H$tfl4 Ah 3 x 10 8 ms -1 %a<4 4d d. Wll t&=ll4 WSWl4 3WU HI d®4 H2Ul 
HllA d. Hl4 Oi^RHi ddl4 HM*l4 OWU ^miqilHHWl OWH %SS£l V oUSieilHi HlA &. 

^miOSWl4 HlAwi Hirnm qilmnUA H14 h 4 FteA$l diltHddiS (absolute refractive index) 5A 

d. Himndi Pivtei <*4<*mUA Hinim &A qfl@iwi4 d*U v Htowuni hiA d. 

Hill «j = hi^h l4 PrA«. qilmdis 


Vj = HlHH lHl H&UKl Ah 

c = HiUKi Ah 4h 4, 

”l = - *lA "2 = “ 


n 2 = HL4.H 24 [44$l qiloiew'LS 
v 2 = Hl4H 2HL HisUHl Ah 


_ «2 _ 


c/v 9 


^Z1 ~~ ~~ , 

f\ c/Vj 


v, % 

• ■ ^21 — — 

v 2 /* 

a4&& (2.11.2) hA (2.11.4) uvft, 

n 2 _ sin 0, 
n, sin0 2 

.*. /ijSinSj = « 2 s in0 2 

HAU^l (2.11.5)A i <*UH4 $A d. 

kc-u$ <*311 ««t Him4di (A*Ah qil<*mU 1 <h<h 2.44 miI«u d. 

£H<-t 2.4 : k<HUt $«t Hl^Hldl FttHfc <Ul<HddLi 

(nut msiMSl ml <*) 


(2.11.4) 


(2.11.5) 


(Material medium) 

diltHUdU 

(Refractive index) 

S<*t HI**m 

(Material medium) 

u^lmdis 

(Refractive index) 

m. 

1.0003 

£l(3d MU 

1.52 

h*# 

1.31 

44 

1.53 

ui4 

1.33 

H4S UR 

1.54 

Hi<3l4<a 

1.36 

Hi &<am Ain 

1.65 

MAld 

1.44 

4rh 

1.71 

Pallid 

1.47 

HlAi 

1.77 

Hiuim mu 

Hd APbid 

1.50 

44 

2.42 


WR HMH^ UldHl (optically rarer) HL4.H44 HSWllH «lft (optically denser) H14.H4 

m dill <4* d*$ olCA b\ d Hd WR A HiUtlH dg HL4H44 JUtL4h UldHl H14 h 4 m mil <hh4 

wt d. 


MSiei : ueKIciri irtol tisloicid 
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Hlfc *IHI l HMH4 HM4h Hfdl l HM4h Hld«llH4 Adi qiloiHdii ttlA ^«llAa tilH &. 

HiUllH H£ Hl^HHdl qil<HHdiif HM4 h Hld«ll Hl'dHdl %RHlH4Hi <1% dlH &. 

hA dlkSll £ <tfj. E«l Hddl (mass density) Hl4H HSRlk Mi 4% <*321 d*ll. (&U»a d2Qt 

M4d4 i<fl Hddl HI§(14 £«l Hddl 3Rdi Hltfl 4dl ISdl A4 HSR&H Hddl Hl?tl4 HMSilH Hddl «.d'l 
<*.% d. («HHdRHi HU*i4 m. HddiA ^hihA A4 Hddi d2& <* <a&A tfl*t.) 

Sfel^iil 4 : 

UiUl^j 1&SI d«HHi«ll 1.50 dil(H«ldii H^lddl Slddl Hl^HHHl 61H<H HIH &. Slddl Hl^tHHl U£Rl4 «Rl 
k<4 d?l ? 

ddini UM?l4 A»l 3 x 10 8 ms -1 d. 

(&<H : 

MH.4 PrAh qilCHHdli 

n = - ?hA c = 3 x 10 8 m s -1 
v 

MH.4 q4(Hcid'li n = 1.50 
c 

/. v = — 
n 

3xl0 8 _j _ inS _j 

=- ms = 2 x 10 8 ms 

1.5 

5 : 

UiUl^j dHlHUfl. 133 %a<4 (4*A$l ciilmdU *RlHdl Ul«2Qdl Hl^HHi uA$l d. <4 USUl4 
Clilldddilia 17° 30’ dlH, 4 4 Hl4HlA $21 UU4 Wll2l U% UiUl4 *Umd4si k4 d$l ? 

£«ll4 PrA$ 1 c|il(Hci4i 1.00 <4. 

§\Q i 

6HlA Hl4H 1 Hd HlSftA Hl*HH 2 d2& Adi, 

«j = 1, n 2 = 1.33, d 2 = 17° 30’ 

%A<Hdl [dHH H^R, 

/ij sin 0j = n 2 sin d 2 

sin 0 l = 1.33 x sin 17° 30' 

sin 17° 30’^ \C-H Hl£(dS %lltfd(natural sine)dl 4^44 

i\yejs UVll, 

sin 17° 30' = 0.3 

sin 0j = 1.33 x 0.3 = 0.4 
.*. Hlf(A$ %uSd (Natural sine)dl HVil, 
sin 23° 36’ = 0.4007 
.*. e x = 23° 36' 

.*. HlHldiUil = 23° 36' 

28 fq$lld aid e^ciltllprj 




2.12 MM <&H*W HAl tlj ( Re fraction of Light through Rectangular Glass Slab) 

•A aim<4 hi ClleQ. 1 ml h* aihAL 
^«u*u miA A A V»u (sh* d*A 

WH'ldftd «tA<U W 8 UH A. Ml V *IA 
HWCUO. <Hl 6 LL KABUL ^ 6 ML dftlA *A<Sfl. 

AG 4*4 (3H* Ad Ah &*IIH d. Sl&UMl 
dil<H4dA eQA MLdl «H HLH d. 

Ml$IA 2.14HL ^°!M, 

UAWL'i B«l AB dHHdAl «Hl2l 
PQ B (A|A. q %20L AA MlHld 
*uh d. Bi| B hi«( 1 culmn hi»(1 
dAojfiB^a bc, HHiil rs h* c Pi$A 

6 I 3 AA MlHld *lG B^L CD CWK 
ALHHi*fl. [dAdd HlA &. 

dA<H4ddl BlHHldl (jmitM A&A 
MLHSl Pl^Hd BlSl(emergent ray)*(l 
(£tu tiWIA. 

M<£[ ddldL HL<HH H& %Wl2l PQ 
MLMM n, = 1 



*il§& 2.14 : im*u 4h*h «A ti4 Am 


Hll, %Aeidl PlHH RHlil, rtj sin 0, = « 2 sin & 2 


sin 0 1 = n 2 sin 0 2 


(V », = 1) 


( 2 . 12 . 1 ) 


Ml V HHlA PQA HHLd^ ttHlil RS H&, 


« 2 sin 0 3 = « 3 sin 0 4 
.*. ^ sin 0 3 - sin 0 4 (ddl — l) 

.*. n 2 sin (? 2 - sin 0 4 ; ($>hAAL AdieO. (9 2 = /9 3 ) .(2.12.2) 

VftAWil (2.12.1) mA (2.12.2) HVfl, 


sin 0 X = sin 0^ 

/. 0, = 5> 4 . (2.12.3) 

ML$[A 2.14 mA (2.12.3) MVfl. & & (AAddB^l CD MLHLdB^l ABAl K.ULHI V 

“llcl Al d, A CE %2<Hl €tH Mdl VUdidftd «UH A. 

MLH, WU.A HAUL^ [kit A MHldi dA<Hq.dAl3A (refracting) MHlilMl H**fl. qil<H4d HlA rdlA 

PlAndBlSl^ MlHldB^lAl l&ULHML «UH d. HAltldl Midi HARdl Vlldld^A 

(lateral shift) aA d. Mi RALVdl WldidVi UHLSL A HHid* dA<H«ldAttA ttHlAMl daAdl Mdd AHV 

MlHldAsi MA Hl*HHdl d&HddlA H* MSI MlHl^ ^lA d. 


M5IU : iKKIcfd Me) CJ^lOKIel 
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— C ^ - 

AlHdl dHHdA AlH«ldl £A4L Hi »j4lA A4 HIHHIH APiL<a dt A^ Wld ABd Ail. d*Wd4 
Aa &u#A aih«i Hi it aM 44. dHHd4 4® <*u#A aih«i Hi it ziM Adi Act 44 
i Mhi h&h aiAdL4 44 \hlhl £hih. ad zUtiD. hA aw. 4 <a<HHd $i a 4 Biann £td. 

HI V flA $£l fl&l HlHdl dHHH 61 $ HlPtd aA i AlHdl dHHd dt 6*0144 HUffd iHldidi 
A HHidi dil<HHdALiA HHJL&4 H=tdl ek Hdi Hi HlHli iLA d. 

2,13 4A4«l hA Hd4«l k*0& VUrti uCUAh 


(Image Formation by Convex and Concave Lena) 



Hl$Ct 2J15 : 4M«l 3rd4 idltj uGUAH 
4idl BlW (R) 


d^H dt iHldl hItlPIh4 ^h^4 
Aoihhl hB A4 aid dA«u*ta iaaiA 
hA 4 *Hi«a di® a& euSA. 

HI Hll hIA 4«1 d^ dt iHlij 
hIAIAh &?lk4 HLjIA 2.15 ’HH.hL 

dt. 


d*a4 l\h anBt A A 4«lldl 
<HL 3 l HStl ILAIH A A in?A A A 

anBldi <iAdB4t aA d. 


d^i4 hahhBI % 4«udi puol 3 d 4 h Ahl 4<ni4 GwuA d^i4 A HHiiL44 HAdiBmi aA d. 
d aniil44 HAdiTSmi4A R, hA Rj dt Milnqwi Hid d. 

d*a4 ijwi (Principal Axis of a Lens) : d«%idl HAdB4tHl*Q HHLi *i4 AieMPil dniA d»adl 
*g*i H% ddB 4«lH4lHl Hid d. 

HMQft in? (Optics! Cafe) : d-ildl ^ HAL Hi Hidd d^dl in?A A^ HAWQh in? aA d. AA 
O dt MlkdlHi Hid d. 


$W 4 in? (Principal Focus) : 4 A 4 «i d-a Hi Adi h%A anidi HlHld *ldl HAULdL Bi 4 d^a 
Hi«ft HilcHHd Hl 4 Adi ^*H H% Hidl % (AfcA iln!d «UH A PlfeA 4 A 4 «l d «%4 An? aA d. 4 A 4 "l 
ddlA A 4 dA HL^^t s^A-itA sAh A ^*H Ht Fj hA F 2 4 h d. 

Hd4«l d-% Hi Adi ^ H%A ilMidi HlHld HdL HAltidl Bi4 d-^l Hi4 q/l<HHd Hl4 ^*H H% 
Hidi % CdA(n?d Hdi Ain Adt <Hiii «ilh A Pi|A Hddfo ddi^j ^>»h An? aA d. Hd4<a d^A na 
AA niftA Aa-Aa Ah A A4i f, hA f 2 4h d. 

d*Hdl HAWQ.H in? (O) hA id! (F) H^Adl HdiA d*il 4 idtdHltf 

aA d, AA / dt &il[«uh d. 

4dk ddl dt iHldi MdPiHdl VUd dA^l AiHL Hli HlHdi Bi^didl 4A A(5 Ha 

A Bidt <atf BiisuL^Cci CliHini Hid d. 
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R)$iid «hA 




















H^HWl »J«l H«l4 Wild*. 444«l 4** 6LIL oA<HHd Hl*(l <4® *4fiU ^*H 3r$ 

(F 2 )Hi«tL MXUA HIH d. (ML$[cL 2.16 (a)) 

Md4<a 4«adi B*hihL, 4«uAL ^ dw4 <»u#4 ^*h ^ (F,) nvtl ml B*a Giftw *14 Ah 44 

<HLtt HIH d. (mjL$IA 2.16 (b>) 



(a) 


ML|d 2.16 : »JWL M«4 WUd* 



B«U«U MLHLd ^4 


4«adi ‘j^hUO. hhr h 4 B*a, <h(44«i 4*% ai h£<hhh ul4 ^»h mh 4 unid* Bmhl Pi^Hd 
Ul4 d. (ml$( 4 2.17 (a)) 

Md4<a 4^di ^*h (f 2 ) mi o i°i H«ai Ah 44 <hl*. Hi Bia hAchhh *at mh 4 anid* 

BhLHI HilMHd Hl4 d. (mL$[ 4 2.17 (b)) 




MLftrl 2. 17 : (a) *ld4«l 4*HHL *jwi WM W Hi Bwi 
(b) Md 4 «l 4 *iidl ^wi Vfi d%$ 44 4 %i (ka 


444«l MHHl Md4«l 4^di JIAWQh ktfHiWl 'Mil Hi B«l M Hft HALVtl PLHHd Hl«U BiHlH 
ftolHd Hl4 &. (ML^CrL 2.18 (a) M.4 (b)). 




(b) 
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^41 VUctt uIdKH (Image Formation by Convex Lens) 

Pia^d «L^ ABdl $61 HftlMclHl VUdi JlClPiH AB' 2.5HI MlM d. 


2JS : Hfe^U<A %*U<U udPiK 


5*idd 

%cu ' t : MI® dl$ 

idS (F) HI 

U&L% : HIM&4 hA 6l<a4 

Hdld dl^ (Pi^Hd) 



(2) 2Pft £ 

uClPi^ WH : <to Hl$^ »j,«l id) (F) 2F4 lA 



Wld : &««H1 4® 

um* qiwRfr Wl Ql<a| 

q^di hEhisi $24 



(4) eRd;j *|«l id* (F) *\h 2F4 <*A 
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fi$He1 Me) ^ehc-ilg) 


































Ckai^Gl 


(5) qfcjj WW : ^>M ^ (F) Hi 

WLd : a*ldd Hdl 
u&i <uwRa *iA QU*4 
M&mm : q,^«0. h> 4 (Piqftd) 



(6) q^ WW ^*H ^ (F) shA. 

UAwO.H i-S (0)4 q?4 

mCUSh^ mk : 4-m4 q*j> dw4 

&uy4 2F4 %<L 

MAli ; 9H.L0U4 *ik Mvj 

41mm : q^4 4$ (ftqPk) 

- C U«|Et 6 ^ - 

4&>ita 4^4 dHLm di«iHL ha4 *hA viman. %4 ^4 q*j, dw iiwl. 4-iiA 44 44 mm- 
Him atf ■*£ h-su Hi *im. dqi& Hi ^,4 q^ hCiPLm 4«i4. 4 , *i£H4 Gh4h a4 4^ 
h4 h&i q^ *tdi mihL hs&l 3*4 4-m q®^ 3*idi 4-m4 *i£iRrd Mmi£ *u4 d. <4 d4 
4^4 dw m4 Hi 4^ 4st hGU^h 4«iq*iL 4 Aim ^hul m4 mnqi hls$L Aim 
ms. h«i 4 4a Pi.| ^44 mqdi mmdi Biml iPsid *iqi4 44 Gmi &M"i a 4 d. 



feid^fiPl i'WU iHldi Vlitk^lq (Image Formation by Concave Lens) : 

[4*jd q %4 ABdi yd yd H&tkClHi Hdolk 4*m «& inidi hI4$w. Im 2 . 6 m mi144l d. 

^H$l 2.6 : a*idali«l 4*m4 iMldi JlC^iH 

(1) : 



































*4 mawUh 04 qwl 

&dl4 ^ d^4 sugf*L F a»i4 o d»l 
UAR : *U<*U.4 Wl ^ 
dL^ 



' C«gft O 

Hd4«i etei <a£ 44 ttrt ya oil&qL wi4 4 slh 44 4^4 *u.*$*t (M w4. 4^a4 

4® cU$4 4$ rtdl WClISlH'i Pl%tt Ail. 4 UAH dlH 4 H461 H* 4^ UdPtH 4«lddl4 MHH. AiL 
5Hdl«U. &*LHi 4^ h 4«.8L Ail 4^ uClPM. 4«l4. Hl4(ft<*ldl Vlld, HAW sh 4 Sitelfod Afc dAfl A$L 

d4 4 sih44 4^4 q c-itf w4 a*4 Ml4Pi6idi a&hI *i 4 tata 44. 
dHlll 3d«l4Ad Ul4 d4 4 Risk A«ll ? 

*id4«i 4 ^h d4tu d*& 3 hl<hl4, 5*i 4 MfaPiH d, % d^dL vud hi hlhr whc^ d4. 
2.14 &&4ft ^ H&4 M u»ai4 (Sign Convention for Spherical Lens) 


a*u.u& % %Ull mdl foniai 2.9 hI 44h nildi nil oiHil d4 A * ?Uu wai44 4<4 h <4di nil 
h 4 q&i 3*idi, u!4Pi.d a4u, WLhkS <&\ 4-^rn hal4h ^ (0)4 hwalhI m\A d. a*4 
H.14&H4 9ai€ nil u» Hilm4 wai H6(44 6 h4»i a4^. 

Al4BWd %i%L X«U<4 

4^4 V*MS Hd 4 hw W«i 4^i4 W4 hi§ am 4<uni 3>u4 d. 

2.15 4r%^j *h4 mI4Ph (, i 4 4&d4 (Lens Formula and Magnification of Image) 

dldl t& ft ^HdL«U HLd«lL 4fiW. 4-dL *i£, fiteldL Md* («), UfaPW. *UR (vj a+4 idmitf 0) 

d»l4 hhh miI«uu h4a«i4 4^ a 4 d. 

M 



* 


II- 


/ 


Mt|Cl 219 : feiMfal 4dl 4 VUfl mCUSH 
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fa$iiffi iHch ^^eihc-Hg) 








































Hl£(d 2.19HI WlWl h G&ll$(l ABA 4«%4 *UH Adi <ttdlidS«tl t£ft& «. u 

%2<Hl Hd\ &. Hl*ft A«i qiM[qi, Slc-li Hd Ci^clj SWl dl^j, lltclPiH B'A' cWtt 4® d*$ v %2<Hl 
Hd^ H«t &. 

MciBm wai nmiefl h$hr 
q*J Hd^ (OB) = - u 
JlGt&H Hd* (OB') = + V 

(OFj = OF 2 ) = + / 

Hl£(d 2.19 HVft, 

iieiliil (diM ABO Hrl A’B'O d. 


AB _ OB _ -w 

AB “ OB’ - ~7 


. (2.15.1) 


HI °6 WHUil AieAl^l IxiM ODF hA B'AF, d. 


OD 

OF 2 

A'B’ “ 

f 2 b* 

AB 

of 2 

A'B' ~ 

F 2 B' 

AB _ 

of 2 

A'B' “ 

ob-of 2 

AB 

/ 


(V OD = AB, eW-tflWl ABODAl aLHttlAAl hl^hi) 


A'B' v-f 

^lAU^l (2.15.1) hA (2.15.2) UVtt, 

u _ / 

v v-/ 

••• -u(y-f) = yf 
:. -mv + uf = vf 
XrdS U&A uvf <& CHRldi, 


_I I-i 

f V ~ u 


. I-i-l 

” v u~ f 

ttAUftiil (2.15.3)A iA d. 

MSiei : ViKkld «n<) q^loiqd 


(2.15.2) 


(2.15.3) 
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°LlAI.H Adi <& H«l4 HtclHlXd Stdltf hA dfcj. Gtdltfdl ^AtRA HlA<a Adi Hll 
U[rt[^i«H-Cl Hleq.«iCl (m) iA &. 

hJA&H ddltf h' 
h 


.*. HieqiiCl m = 


q*i GkuS 

Hd* (u) hA hIAI&H Hd* (v)dl 


(2.15.4) 


V 

Hia^O. =- 
u 

AB = h hA A'B' = - h' 
:. *l4ir*>2l (2.15.4) H*4, 


- h ' 

m = - 

h 


v —h 

Ad^ - = — hA u :*U3l hA v Hd dldl4, 
w h 

n[A£i>i4 Hteqstt, 


. (2.15.5) 


m = ^ . (2.15.6) 

2.16 Adl4 HW* (Power of Lens) 

niisidi B*4A hhhi PBFdd 4*q.i4 Adi4 %Hdi AAI inmitf h* hiHi* *i4 d. &41 
idmi&il <h[A4«i Adi MiuiHi B*4A hB qilmd 4*kl Adi hsuIh ids (0)4 d m A[4d isA 
&. HI V *TA W-inuMl Hd4«l Adi H4UlA Hl& idSflWlSdl Adi 4*d'l hB [=B[4d $A d. H4Wldl 
B*4A A(4d h«ihi PBPdd $*qi4 Adi4 andiA Adidi HiH*di *H3HHi i% 4*hih i hiA d. 

Adi4 W-im&di «iwA Adi4 « (p) d. 

1 

P = J . (2.16.1) 

Adidi hih* 4 si h^CAh'i *Bh ante* (Dioptre) d, %A *i$u D qA MikdiHi hiA d. 

1 D 4sA 1 4s* IdKHHlSdl AdlAl 4l«, 

4A4«l Adidi Hl« Hd Hd Hd4«l Adl4 HIH* 3&H. did d. 
nM4dd &*4H*idHi ^Gjm*s AdiA hih* <£ miIA &. 

dwidl 4ld4 Hid* + 2.0 D 4 0.5 m W-iHl&tl H&atk Adi ^dA d. 

H.*Hldl 41H.4 TO - 2.5 D 4 - 0.4 m W-iHl&dl Hd4«l Adi ^dA d. 

Adl4 HIH* HlHHl Hll HH*ldl *llHdA HHte* 4e* iA d. 
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|q$ii6i ?>m e^ciitilsg 






whaiA hiQ 1 

ksilA HSUllH (3UA*44 H^A 4m4 (wilPl «UH &. 4m.'j *Whd. lltcllftmtt HlSqJiO. h 4 4«<ildl 

<*q£ d. 

Hdi 4md 4kbldl *iul4 *lHdl H%U Ufr3ll4 UW* (p), dHdl 4dldl UM.I p p p 2 , p 3 dl 4[%i 

%R<U«ll H*IH* «ttH d. p = p, + p 2 + p 3 + . 

4m4 kmtfS i*dl ddl TOl ddl (3UHRI aiwLdl (HiRRlHd) cM H& 

<*.% *ricu<h4 d. ?.€f4 Him dui*i4 <*Hd Hindi ilie* wstldi uiq*di Rftq. 4m4 4ihrd aI d, ausi 
i $<a to h *i*<a 4 I%a *i*q.i«ii d. am, + 2.0D Hd + 0.25D Hiq*di 4m4 + 2.25D uiq*qi«u 

4a sim h*ih* d. 

Hi 4m ai 6^nq.di Jiid&mtt 4 a$*i 4cihi *i4t%d 4mdi ctn q.^ q. 2 iil «iaw. d. 

y.4[%d 4mm d4m (3 h4h *unim <lcl i4*idi 4m Hdi«iq.i 4 h<^ ^ahmIa hh h 4 ^*4ddi 
ci^ARHi 4U*M d. 

fcltittl 6 : 

nfe4«i 4m q.^ «R^j 4m«Q 40 44 $* mwPiA Hd Slag utoftiH wm d. 4 uGUfttq as «wgm 
AS #2$ °X 4.U, 4 q.*rj Hd* 44. <dfe4«l 4m4 Ml«W 44. 

6k: 

h 4 <«£ Hd UtrlK.'Hdl hRhisi *i*hi 4<u4, 

42**0. m = - 1 

q*^ Hd* u = ulclPin Hd* v 

:.m = — h*4, 

U 

Hd* u = — 40 44 
1 1 _ 1 

4mdi ~~~~y hi u h 4v4End*^4, 

J_ J__ J_ J__J_ 

40 40 “ / ^ 20 ” / 

.-. 4m4 kmuS / = 20 44 = 0.2 42* 

ii 

4m4 Hi4* p ~J~~ q 2 ~ + 50d 


GSUm 7 : 

4a Hd4«i 4m4 k$<H<m£ 20 44 d. **tj4 4m«tl kc-u Hd\ ^4<qi«fl 4^ u[4Phh 4m«0 10 44 

$* *MIM ? 
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Hd4«l 4-<H Hll q*£j t£4*ll Hl<Hl4l, d^ H.4 q^ cR$ 4’'*l4 *dlH &. 

/. JlCclPin Hd3. v = - 10 44 

kmitf / = - 20 44 


4Rldl ?jh wft, 


1-I_I 

f- V u 

I-I_I 

M V / 

• I = zl _L = z! 

u ~ 10 + 20 ” 20 
.*. u = — 20 44 

hih, q^4 4d4«i 4^4 a4 d^ 20 44 ^ ^ql ‘A&h. 

$£um 8 : 

5 44 @idi&4 q*jA 10 44 ksc-intiS H^wdi nMta 4 *h4 %u4 25 44 ^ ijM d. (k>ai£l4 
£l4d VlldPiH^ WK, HSR hA S£ 44. 

»J«l H$l U* 2.5 44 = 1 HSH Hd* <HtS £Rdl lm 2.5dl £H 2 H$HR4 CkSll^Gl 

h 4 d. 4 miR & q%$j qRd(qs, §l<a4 hA di^ nRPid 4^4 4® 8.3 44 4d\ vuq d. 

2.17 USt4q 6q*Rt£t (Optical Instruments) 

q^n Rk~t wiA ^ 4&>ik 4 *h q^ h%u uIAPkA hiHr hihA knis usu&h (3^44 ddl kl^- 

(1) %U§ ?JW6«U qq (Simple Microscope) : Wl4 q^4 4 rmi *jwi ktf (F) H.A HIMtlq 

l< (0)4 q4 \$qi4 hi 4 <dR 4^ q^4 hih>«i hi<hi 4, d^ ^ HGK&id vuh d. dii ^shwSs 
h-h hi (4siid hi a4 A u>. 

q*$j (qq&d (4§) hGUSh 4«iqqi nil q'Ridi dfepik 4-dA %uu ^shmU *w d*U Hl«iHqi4 
Hi4d. 

(2) 4^id qq (Compound Microscope) : dlS.1 4* 4^ qfcjrj. dl*sd Hdta4 q^ 

we h. 4 4§ HtdPid 4«i4 ?i$i4 d4. 4^$d ^«h&4s 4*4 4 4ri 4 (3u4d ddi 4qi4 q*^j 4§ hA 
q^ we Hld^d *4 d. 4^6d 4*4 B^ii|(d Hi|(d 2.204 wiRc4 &. 
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fq$lld Old l^dltlljrj 



i «—u 


tt^Ad H?LHL 

d^4 dWA <dM«l 

A^A d%^Ald (objective lens) 

a»lA HLH4 d®A ^LMdlHl 

aHLddl A**lA AdALd 

(eye piece) d4U Hl«lHdLHL 
*u4 d. d^ALd4 ^d^Ltf 
A*Ald4 WidLtf Alrtl *M 
«&h d. 

Al^UftCcI %*i 5dd<HlAd 
AWL^ did cl41 d*J ABA 
dfe^Ald4 VdeLdltf (4) AWi 
«il<SlA d% 3*icli *LMril A^ 

dttdPlA, 6l<a4 5*iA 4$ H.CAI&H A'B' d^lddL dfcdlWQ. *itlA $L VUH d. AdALd H& *Ll dtAPiH A'B', 
d^J d4£ dA d, %A A?LALd4 WLditf (4) AWi. 5HlaL Mdl alLAddldl *u4 d. AdAid A^ *UfrlL4, d^ 
idA dig dlAfad A"B" *A &. 



H 


^UfO, : W$W mfiitw'Ml BmflA 


adLH, Wgd qpi&& *bi <& dfe& adL<Hl%fl, Slog *lA dig dGtlftd d^4 dK9«l VlLd d. 

(3) Wdlflftd ^Mld (Astronomical Telescope) : Hcdd %i4 d^a>A $4 Is ddl, dLiLa*il dA^ 

5As4%i 4 d®A a*iA Mdid dwl Imlh d. Ah^ Pl^Ulsi awl h& HdMd $y4d4 Cwltd awlhI a*u4 d. 


'ddtafld $p(M Bwil- 
$(A *u|[A 2.21HL wifofii d. 

Wdl : MaA«0.H ^4d 
ddditfld 41A dlAdiAeLL <k 
d[A4«i hA^ &. d^4 
d®A lAai dfeoifo d*aA 
d*^ALd *iA **ii'*i4. h®a 
oiliddLMi <4A 3 C“i &*hA A?lal*i 
d4£ *Cl«l'*ldLHL adlA $. 
d%4ALd4l S^eidLS (f 0 ) 
AdALd4 WLdltf (4) AWL 
d^ did d. 
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wi\ h* iPsa a*uh1 hA d dift q*i*M Hindi anid* B*4 q^H 

«B cLtfl«H«l-t Him cHl ^*H ^ HI q%fcj HUdPlA, QU|| Hrl HcHrt dl^ HClPlH AB' V*. & HI HCtPiH A*AIH 
h& q^ d4B hS. d. A*amA £1.4 3B. ^iUhhlhl hiA d £ %*11 rPj hi^iM, *14 hA h£ hPlI&h A"B" ?.hlh. 

hlh, mhMh t^lld q> q^&j. hmi 4, SUig hA ni^i nlAl&k ^hih d. h^ hl ulAftiH HLHiO. 

H.iA ImLH AdL A^di Vl« dlH &. 

— < HIH mM& HlQ 

V*tl hvQ. ‘Ahl hB hh^uh yAldA ^IBgnei £(&wIh d3B HkHqLHi. hlA d. h.4 

q^in hA Ahaih 4 q»l qm*i4 <hM«i ski una avuhi hiA &, %4 q%$j ^ICciH nPiPin 

Ihi*l hhMIh ^m*i «B q^ n&IftM Sl<a4 Imm &. 

6M1LALSL, HR3Ad (infrared) mA 
HlWftHetl (ultraviolet) PWdliqiail <tlv- 
^6iilH qelH2 qi fcwU (universe) (AiL4 
Hifecfl A«iqqi hB & d. 1990 hL ^*44 
SdLdHld-m AftlHi &\A llik?A\ »JSqiHi 
ML=4 «j 4. Ml IBt^AlH^ dLH wftctl 
m 4«ULL*£1 a^CAd Hl4<a dM6l(l889- 
1953)dl dlH HVtt HlMlHi Ml^d. 

MttdHl m4«UIIW. mA Mafia! 

<4(Aa*IR!H 4 3r4l filial «UitHd AlAAHHl AR4 1 &%*Ih 4 (BHHlM AqqiHl MlA d. Giant Meterwave Radio 
Telescope (GMRT) diB MtMMl4 44 q^ dLVUML Hyq4 ^BHL IRkAh HdftL^Hi \§14 

80 B4 Md\ dillHSlMlH *J,Sd*l MlA^ d. Midttl^H 3lA HMUd HI MVUHi. fcPlHldl (A&H 
HoHutawlWl ^£UALd 6LtS A4 a4mI, HftUa, ^HklqL %4 MML4.H q^-j MqsilAd k\ &. GMRT *L Tata 
Institute for Fundamental Research (TTFR) ^MtSdL 4 a PUMIPI National Centre for Radio Astronomy 
(NCRA) 6RI M'fcU *VQHX hB d. 

HRdHl PlPtH %qi h (M (dlPtfild^), (isiki), Hl&»e Hl<4 (^LVWid), 

iULtftdtfi (dilnady) ^B«iL ^K«4 h 4 y.qaq Hid. d. 


dil 4 4wU ? 

HAUL 4 fa&Wl d, % HLH8(l HtHHl d^dl Oh^ d. 

• HAl«l 4 *|*UqMUHi 3 x 10 8 ms _1 dl ^l4 oitrl i\ &. 

HAUldl HHqil4 fea ihL <VtSrU HLoM. B^l (ray) hA Bliildl WJjA 

B%Sl^ (beam) A^ d. 

h 44 HAWldL Bia^A Hdqrtd fi^L iPstd A^. d Wll ^ JlAlUdl B^a^K’^L qil<Hqd 6L5.1 

iRd ts\ d. 

/ 







Ici^llcl Wei l^eliCHlg 




















[ddBld 'RldAddi JUtWl’j BlSl^ H^lddd m. y.did* *4 & WlB HptdPld ’’RldddHl B^l^f 
«.H9l PfcdlVU IttB d. 

%lHdSl 5fii%U d4 VUfl d[4lft<H. 44*11 ?HI<HL%(1 h 4 d^ 4ld d. 

% d2di4 efl^L d^4 w«tl &u$ 4 l4 &u$ d^B *h 4 4i<*tl <hj# <tt^4 <*hsO. <di$ d3B Ihw. 44 
Hl4d c ^c4H l il (lateral inversion) $4 &. 

5»id4«i dBlau.4 *B*4 ddiil d*.id4A 4id d wB 'H[ 4 °ii ( 'i *BUii4 *wr 4 adiil d*.id4A 4id d. 

M.d3U«l *rT.*U dlwRA ?dddl HLCH14 d[4Pi<d *4 *9 wB <d[44<a ?*M 44*11 ?HLCHl4 d[4Pi<d 
*4 d. 

H [&>&«1 StdH 5 h 4 <d(44«l *i$|au4 JdSftHltf dd 4ld d. 
dfcj. Hd*. 44*11 sftSl 4*1'* d*^ Gtdltf 44*11 dd 4id d. 

^dd^iloi 4di *l4 ^doHai 5*4*114 W-RUtS stfcigl did d. 
dMl&Wl (R) = 2 X 4dmi£ (f) 

1 1 1 111 
- + --y 4^*^: ----y 

*Utf>!l«l H&Hl hB *dld dfiil AVU dB BlttljGldl [ddHl : 

(i) ^d 3H%d %tHLd*. HM*l4 B^L d*lddd HL& ddl 4dtHi4 d*lR did d. 

(ii) *RT.*lldl 4d<Hi4 H*IR dcj, HARI 4 BlSl d^lddd <HJA ^H&Hldl Hdd ddid*. 

<*4d. 

(iii) 5Hflaildl dAdBdWi.4 HdR d^ HAWl^ BlW, 4 V dd d* d*lddd dl4 d. 

(iv) HARl^ B*>il $jd d*$ [dBtdilil 5*.ldld dS d*.ld4ddl PldH 429.1 °6 PtOldil'il 

d*ld4d dl4 d. 

H[4Pi<*4 Slditf 5*4 q.^4 StditSdi ^§4^4 hI4Pw 4 dtedstl $4 d. 

5>uchl 4 n[4Pi«d hB 4Bd§ll dd ?h 4 diwRA d[4Pi«*i hB dted^G. m\. 4ld d. 

V V 

5>Bl*ll4 dtedSQ .: m = — h 4 4^4 4kd4: m = - 

u u 

=4a dR6*B HLdiHHi«fl 4<W, HR&tfA Hl'dHdi MARLdl d 3 LHL ddl $WR4 d2dl4 WAWl^ dilcddd 
a 4 d. 

?dididB*.i4 *HLdLdPi|*4 *tdi^l4 ^Rc-t c-i/d *u4 <ddi4<a. 4 ^l 4 HididiRi a 4 d. 
d^d B^?l ^HidLdPi^ y.dBl4 £i\a m. *ud HdLd<H £usi4 d^lcdddilisi a 4 d. 

wB WAWLd B^L dld«ll HL^dHHidl dg HL'dHHL m rdB C-i<d d^A »l[4 ^ d. 

_ ! _ J 
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(— 

• 

• 

m 

m 

m 

m 

m 

-> 

WR HSRI 4 qg HlMHdM Hld«ll HlMHHi. Wi d Wt d. 

HSRldL qsT.<Hqd4 *4-1.4 PlHH : 

sin i 

n =- 

sinr 

HSIAl4 ^WSRIHL OWH 5»A HlMHHi OWUdl o^iUR^ HlklH4 (44«l qSlcHqdiS S^ d. 
PfcfrldBwidl 3HlHLdB^Sl4 [iSllHi SltS 4s <dl$4 «ldl VUdid^. Hl4H VUdUR (lateral shift) 

s^ d. 

Hl4h VUdUR^ PtfcRiSl iHlUldilSl, Hl^Hdl qsTmdiS hA *1 midi qSlmdSRS fcHlil <V^ldl 
C-RRHd* M3. 5H&R d. 

HSl4H Hi HlMH HSISCIH Hld«ll HI>HH4 SRHlHStlHi 1% favk qs'lcHqd'lS 'RlA d. 

GldH HSIAldl BwM. iF«d S$. d W& 5Hd4«l HSIAldl Bw&A foilnSd s^, d. 

4*l4 HWl 4 d4 idmi*S4 <*Rd d. d4 SI HsiCclHi Hid 4l4^* (Dioptre) d. 

& 

5Hd0li«a 544*114 VUdi HdPiHdl **Ud, HSR Hd H&HKl : 




WH 

utciKHdl HSR 

hKhri 

i. 

?Hdd 

»j«l idS H* 

qLW.[qs, Sletg 

5ddid dl’j 

2. 

qSdlid(4 Q 

^>H idS 5>)A qSdlidS4 
qaa( 

qiw.(cis, (3Lc-t| 

dl-i 

3. 

qSdlidi H* 

qSdlidS U* 

qi^dPls, Slc-ii 

q^dL it 

4. 

qSdlidS -dd 
»jwt id< 3=4 

qSdlid<4 il 

qi^dPis, GI<h§ 

Hl§ 

5. 

^*H inS H* 

Hdd 5>id^ 

qLW.[qs, 5lc-t4 

5Hdtd 44 

6. 

%q Hd ^ 

idtfl dwl 

54.4*114 Hl*9«l 


Hl§ 

• 

54.4*11.4 VUdi HtrlftRldl **lld, HSR Hd HR.HISI : 



«R$j %Hld 

md 

hMh4 HSR 

H^HRl 

1. 

5Hdd Hd\ 

5H^I%U4 HLE9«l 

*l«t idS dl 

?Hl<Hl4, 

5HKHL4 5Hd 

^rHd dl^j 

(Pi^qd) 

2. 

%q hA Hdd 
5>id*4 q=4 

H^ly.14 HLS901 

^q 3Hd ^wt idS q»l 

H 

dl-i 

• 

WR Ht&ifa, 3dd q4 qRd&S HfoK&t 3HIH dlR H«ldl HfalftHdl Wild, 

S& Hd HSR *id4«l 


5h4*u q^ H«idt hGUSw %qi v 4h d. 4d4«i 54 , 4*11 q^ q*j. dw4 v\A &iM«i <4<h 

* 
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r 'l 

C& 4^4 4® HdPiH VllH & dd\ 4^ HAl4q k* (O) =4 HcPlk H^Hldl 

%q (P) <M <\[hai mr4 d. kmuM 4e»i *w£ \M q^ ml Hd4«i m$.m h 4 <4&>Ih, 

4*^. q^ H(4(5iH (4i~t *\$\mA &4q d. 

nfe4«i h 4 4d4«i 4'* q^ vudi qCi&Hdi har =h4 %u 4«. At *rhi 4h d. 4d4<a 
4-ri q^ q^ cr#4 <hi$4 wr <h.Ga4«i q^ h^i4 hu9«i hGIPri vuh d. 

wr nfe4«i 4 ri4 (3Hhri q%$j (qq&d (magnified) h[4&ri 4«iqqi ml qiq <q& 4 ^shmIa 

q-H d&s Hl«lHlH d. 

a^Ad ^$h«Ia 4*4 q%^Aiq4 kmuS 4qAiq4 kmuS A*di 4U41 4 h d. 
h44h ^4dHi q^Arntl 4*Aiq4 kmiS A*di d% 4h d. 

HARldl 3jiaH4 






1 



’Rld^d 

1 



qAlom 

i 



J 


i 

l 


1 


HtddPld H^lddd 

Piq(4t 

y.Hdc-1 qni# 


q* qui^l 


($idA, l<H.a 

U8iqdd 

i 


(4^) 


q44) 

(h48u) 

c-inqd Ami %4 h 


1 





(hi4h 8*UdUR 




i 


-1 

H^iq4 wtrlPiH) 

1 

r i 

t 

y.HdC-1 


441h 


4d4<a 4^. 4^ 

hi<hi 4, q^ ^4 hi4h 

<*irts\hd h(44h 

=h48U 




w 





hiou 4 qiwPiA 


i l 



q^ hh 6l<k 

*id4«l =**3.811 

Utrlt&i&l H(dPi<H. 


/ 



qiw.(aA h 4 Sl<a§ 

Hl(Hl4 Hd q^ 


Hfdfo'H 




1 . 


u4a h«i hi4 44 *u4hi (qA«444 *u4 [qAt-n h%6 a4 : 

(1) £^hhari 4 dvmitMl (4 *ir kc-u d ? 

(A) 4 x 10" 7 m 4 8 x 10" 7 m (B) 4 x 10" 9 m 4 8 x 10" 9 

(C) 4 x 10" 5 m 4 8 x 10" 5 m (D) 4 x HT 6 m 4 8 x KT 6 

(2) oil«iiAR h4hi nil qAdit^w (R) h4 ^c-ruS (f) q A 4 4hh d ? 

(A) R=//2 (B) R =/ (C) R = 2/ (D) R = 3/ 

(3) ^dA HVO. *4 HARl^ H^iqid AHl HAR^ 'RldAd 4 h ? 

(a) PiqPid (b) nPiqPid (c) 44 har^ 


m 

m 
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(D) =4a HSl dfe 















44 


(4) didlid! (C) Hi«Cl d*ll* dcj B*i?l, 4d4«l *RT*ll d*4 d*lddd dl4 Adi PignM d*ll* 
*4? 

(A) ^did! (B) dAdlid! (C) %d (D) HHl V 

(5) 4d4«l 5H4*ll4 *UH d*<Jd Adi *dlA »JAdl ct^ 5Hl<Hl*(l Hd dtclPRl *dld ? 

(A) »jwi id! (F) d* (B) dAdlid! (C) d* 

(C) *J«l id! Hd %d4 d«l (D) dAdlid!4 ^ 

(6) *lHd<a *l4*u4 HlediiO.^ \6d 4Ull . 4d. 

(A) 1 A*di d^ (B) 1 (C) 1 A^.dL 4$ (D) 

(7) y.HdCd 5*a*u4 idmitf . 4d. 

(A) *j*l (B) Hdd (c) Hpt&d (D) dfcjj 4d* •S’SeCl 

(8) *lHd<H H*T.*U. di 2 m fc* *44 d^ hA Adi HlxLPl&i d«l 4d* 4d ? 

(A) 4m (B) lm (C) 2m (D) 3m 

(9) d^d Adi mA \Adi4 <444<a di dfcj^ di*dl=iA, Glc-i§ ^ Adi %a<4 v Stdi&i HdPiH 
H«t? 

(A) ^d id! d* (B) ^d id! 5H.A dAdlid! d?d 

(C) dAdlid! d* (D) *g*i id! ?Hd HAl4d id! d«l 

(10) 44di44 Adi s«d4 diruftd dddi 44 d^jj d ? 


(a) Md (b) di4 (c) 44 (d) 44 

(11) Altf d«il H14.H4 (d*d$l dil<Hddli t£»Ull . 4d d. 

(A) 1 (B) > 1 (C) <1 (D) 0 


(12) 10 44, 20 M, 25 M 50 M idjewitf tRlddl 3dd Mil Adi &Rldl did* 44 d^ 
4d? 

(A) 50 *14 (B) 25 M (C) 20 M (D) 10 M 

(13) <44>ik 4**i4 did* + 5.0 D 4d 4 A4 Wini^ k<4 did ? 

(A) -10 M (B) -20 M (C) +10 M (D) +20 M 

(14) 4 dl4, <4dM hA 4<HHdl qilcHddli ^AH 1.33, 1.50 3>A 1.77 4d 4 Adi H14 h4 

d£l<HddiA 44 d^ 4d ? 

(A) 4<hh4 di44 *i4«. (b) 4<hh4 &IItoh4 win 

(c) *tPoid4 di44 *uA& (d) du44 <APoid4 *i4«. 

Itiyici ?>m e^ciicOsg 





(15) y.Hctc-i mAM q^ ^ ddPk vud ? 

(A) dRdPlA dA (3lc-ii (b) dRdPlA dA d^ 

(C) dUCHl4 dA d^ ( D ) *U°U4 ^ SL<a4 

(16) A UUiQ. *A Alddl PlVk qAlmdiA di^ 4/3 dA 3/2 Ad, A HARHl Hl4 dA AldHldl 

fclA ^IItR k<HL tA$l ? 

(A) 2 (B) 8/9 (C) 9/8 (D) 1/2 

(17) Ullifl,, Aid dA Alldl PtAd qilowklA di^A 1.33, 1.50 dA 2.72 d. dl A^ Hl'dH 4.4 

q^ HAudq qg *«l ? 

(A) UUiG. (B) Aid (C) AA (D) 4 a H§1 dfe 

(18) AAdldLA *lldl q^ ?dld'l dPlPid tA.SU dUCHRfl. did A ? 

(A) ^doSd 5H^ldl dA <4&>i!k sAl (B) dtedkl 5H^ldl dA Hdafid eAl 

(C) di&Ad ?H^ldL dA HteAd 61-^1 (D) Hcpfrl 5*£ldl dA didoik 6PH 

(19) dHl^A C-A^ HlHld ddl HARldl B^l4 qA^dAlm k<£l did ? 

(A) 90 (B) 60 (C) 30 (D) 0 

(20) d^Ad SIJHMtA dHHl °& 5 M dA 20 A4 idmi&lRU <H.[&>ikl dd^ldl did A ddM 
Adi q^Ald dA Adi 4tALd dCl ? 

(A) 20 M W-AiikAl q^Aid *A 5 A4 WkuiSA AnAid 4 &h. 

(B) 20 M W-AllSA ^HAld dA 5 A4 W-idl&A q^ld Atfdl. 

(c) q^jjAid *A d'HAid AA 20 A4 W-Auki Aqi ^4 A. 

(D) q^Ald Hd d'HAid AA 5 &4 W-AltSdl Adi ^4 A. 

2. 4Adl UAlldl f.Adi (3ttt dUHl : 

(1) PldPld did dlPtdPld d?iq<A Aid A^ A ? 

(2) HARldl iRiqAtdl PldHl CiHl. 

(3) di^ly.1^ ciidl^m dA qAdlPtWl aA A^ d ? 

(4) didofld dRT*u4 yA qidl3rdl4 ^ q^d ^Aqi4 Hddl dPlPiddl ?dld, HAR did UR.HRI 

&sik4 Qt^ii^Pi 44. 

(5) didoiki di4di4 dA ^q dA *jwi ^4 qA q^4 ^qi4 H«idi HkPAdi wud, har dA 
hR.hri «ikA B^ii|Pi 44. 

(6) Hteoiki *l4%ll4 dA didd did?, dA ^q4 q«l qdj. »iAdi H«ldl dPlPiHdl ?dld, HAR did 

dP.HRi &?ik4 Bd^n^tci AA. 

(7) HHd<a. dl^l q), H«ldl HplPiH^ %dld, HAR did H^HRl HRq4dl ?j«H d?4 dddl. 
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(8) HSUldl qilmddl (rlHHl C-oil. 

(9) HlklH4 Pr 4«1 dSlmdlS Sl4 S4 & ? 4 pRH$i qil<Hq.dLSdL ^HHL *d<HdL PlHH^ 

<*UUS 4«l4. 

(10) <4&4«l 4*4 did dSdll^ Hd^d ^<u€ H°ldl HfaPRl^ «W, HSR Hd HR.HUSL ttk4 

&dill|(4 44. 

(11) 4^4 dl4 ^ *ld HSl4d idi W ^=ll4 H«ldl MlxlPi&i'i WH, HSR 

hh h&hisi wk4 Bdai^lA 44. 

(12) 4d4«l 4d <4 q.^4 =dddK.| h4 HSRGh ^ q-4 ^SqM H«ldl HdPRldl Wild, HSR Hd 

&?lk4 Bdill|Gl 44. 

(13) u(ci$M dteq4 sld s^ d ? 44 h 4ri h& hI4Pri 4 Hiaq.'iO.'^ <a.Hl. 

3. 44dl Hflildl GtR *u4 : 

(1) dddc-t H&di <4 «i4 Hl^d 444 d»m4. 

(2) 44d H&Hl <4 ddl Hwdd HlMl SlSBiHd 4$ll H5U.4 'tf'iki. 

(3) Slddl ciHHd <4 HSUl^ qilom V^d *U|[cl 444 dHw4. Hl44 dlLdkR 44 s4 & ? 

(4) 4<4h 4ri h£ 4-^4 4«i4. 

(5) PH~t HSRdi Bd4 c-uS 4 c4h anCldi <4 hCiPIh^ wid M CIA dssl svtwi 5diq d 4 vad 
Bdill|(d 44 dHWL 

(6) <HRldl Hl^ (44 diH C-Ril. 

4. 44dt usildl (dddHR StU *u4 : 

1 _ 1 1 

(1) 4<4h h4%u 7 _ “ + _ ki<4. 

(2) 4^Sd ^SHWls 4*4 dHdl h 4 Slk<Si(A dW ?Hl£[4dd ddwil. 

(3) HdRk SR4d U* Ptdjd dik <HHl. 

5. 44dt SRKHL atijil : 

(1) 5 44 W4 ddj.4 15 44 4^c-i<>utf Hdddi <4&>ki ?H4di4 di4 10 44 ^r4l d. 

H(dPid^ dlld, HSR *l4 ss. 44. 

( 3 44 Skl&j Hl<Hl4, =h 4 dl’i HfaPid H4dldl HLlS^ldL CHRl4 6 44 Hd\ 

h«i4.) 

(2) 6 44 dduS4 q^4 10 44 H^iqdi 4daki a»iCl%ii4 =hl4 15 44 ?4r ^4 d. 

H(dPid^ WM, HSR h4 4^ S€. 44. 

( h(4K.h 4d^ = - 30 44, h(4Pri = 12 44, hsr : qiwPis ?h 4 Slc-ig) 
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(3) haiai^. Br^i awhlA PaRiRlddi hi*hhh'i hM d. A aw hh PeiRilkdi Plr*Ui haT.<hh4a 
rh^aA, 1.5 nn 1.47 Ah A PsirirWii mh 4 Ru<k qilomU AA. (w 0.98) 

(4) HAUL HKUmMI AWHL nM cHIR clA qil<HHdU 1.12 &. A MH.4 PlR^St «lilm4s 1.5 Ah 

A HL'iQ.Al Pivk haIchhAa AA. (WH : 1.34) 

(5) HAUL AWHiA HLSUhL hA$L tHLR AW4 RllAsiHi HUAA qil(H=l4A 0.9 d. A HLAAA $21 HISA 
RlHlil 9»UOL«l RHlHldilSl^ ^ 26° 30' Ah, A RiHL2l qikHHditSl^ \C-H AA. 

sin 26° 30' = 0.45 (Afcll&d) A. (WBM : qilmdAil = 30°) 

(6) 10 M inSeiHl&U«ll <d[AA«l cWtt RllA ^*H =*H«i HR. HR^\ »^€U d. A HR^ cV<a4 

15 M Adi Ah A HAPW4 rhh AA. ( HtdPw AdR = + 30 M) 

( 7 ) 30 M Jmewifruou, AdA«i 4ri4 riiA »j«t *w hr hr^A Ansi ^4 d. A hr^ cVri4 

20 M Adi Ah A HtrlPiH'i RHLd AA. ( HtrlPiH AdR = - 12 M) 

(8) H[A4«l StdilA HIHR + 4.0 D &. HRrj^ &*Rl4 kc-ll Adi »j/lA A Aj HIRdPlA, Stag ^Hd 
HRrt, %afiU °S H4&1 HR HAIAH hA ? 

( <m HR<J AdR = 50 M ddl HAdli^ HR ^Hl4) 
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3 


usisicj fciowoi etna §Nci) visislej tiaciieni 
(Dispersion of Light and Natural Optical Phenomena) 

3.1 UHilHdl (Introdution) 

o&m PUU«tf[H4, 

dH H4Hil 2HL H4RHI HHHck H^ qil<HHddl H<«UH 4*5. d0UHd H&Hl H^ 4 h 4 HHldi 
Hft.Pi.Hdl **lld, H4R hA. UftHRl IM HSL HHl 44. dA < H[^.='LL«A. 4 h 4 (3HHl°l 4^ H^4d ^H&^4 HH 
Hd H44.H £i.4dHi nftPk Wll hA4 h« 3L HHTf *Rl4. HI d4pl4 (technique) HldHHiHHi ?M\. 
4^ 4l4 HHW sUgQ. H&&3H d. H^H.4 HIH4 tfe4 Hl4 %HRHl H& H§1 4 h Ht^THdl CHL°L 
G». H4lHdl HH<ftd Hd qil<HHd ^4^4 HHdl, dRlHpi aHSH'j Hd H^lPl4l(^LW)4 HHdl %4 Hl$ft4 
H2dlHl HHWl Hll H'Sll (3HHl4 d. HI H4HSIHI dH H4UH.I qil<HHd (refraction), PKHIW (dispersion) 
hA nMd (scattering) Hl4&d feetlir HL|ft4 H2dlHJdl HPHIH 4*Hldl 4. 

3.2 4R*U Kb)H «& 4d H4l$pj ftoHWd (Dispersion of White Light through a Glass Prism) 
4.HIH14 Jfe^Hi HHlcj, 4 H2dl “4d H4RL Hid 3.44 <hA 4 &” dH d. 

4d HirRl'j Hid vitHl «li t&HlVd HHWl Hll 44 WlA4 H^Pl **UdHi 4 : 

l ^ 

• H4 4LHHI Btan 4. 

• Gu»h4 44 hui4 h* hU4 Rc-r eiRi ^H4Ri Hiuid 44. 

• ^4n4Ri Gu»hhU[ 1 Pt^HH hi4 hri h* oflfiUH dti ^4 GianA 444 ^4. 

d4 *jj HHCHl4d 4H (91 ? 


ddA \&”i *4dl Hil H4&L U3. 4=11 H«l$l. 5lO)H Ad HLHld H4RL^ Hid 3,44 “WH.4, 44, 
hr4, 44, 44, hr4, hA” 4M Guhhl 4hhl Higft 3.lnl miI«u PKHiTfd ts\ d. 444 hi 

4H HR HHHl Hll §4 ^3^ (acronym) (3UHl4 d. 
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4d uituidi lAcnrad fiRi M<>idi vAdi ugiA 

(spectrum) iA $. 

4d haui^ Ani ties vAtii CUmifd wtt tiediA 

USWl^j lAcHMfd (dispersion of light) SA $. 

t^dldSUlHL 4 d UAltldL HtiL V ties vAdl A=l 
AshvA 4. wl A an, hisO, P&wlld 4<u 
Mlttfo Hm.HHi«d HHW. KIM dill Adi (&M. ties vA*j 
44 (Ati 6 ld (deviation) ti<U *0 Addl A a l H& 6 UH 
4 . Ml \t$Lb Hl’MHHL mM«fl Vldl MatL^ HddH mA 6 LL 6 L Vldl MSUL^ -^ddH [Ati 6 M tiLH 4 (*U£lA 3.l). 
SRSl A Hl^HHHi 61161 Vldl Hatldl A a l HddH 5 dA WHetl Vldl HSWLd) A a l ^ddH tAti 4 . MIH, 4 d HSttldl 
ties vA^ $£L 44 dil<Hdd tiflM 4 d HSUl^ (A/HL'ird tiLH 4 *lA MifeL HH h 4 m 2 Adi h 4 4 . *U 

V HHl4 Hid ties vA^ ^d:H«A*d (recombination) S& 4 d HSUl 4 «l «0 tISIH 4 , 4 A 14 H 1 H<jRl 61 H. 
hm® tisw. 4 . 



%U$(A 3.1 : BlOiH c& 4d ua«4 lAwiVd 


'— C Mjfil \ 

• a»ud Bbrndsi tiHHdi 4 Blow p, hA p 2 <4. 

• AhA adi^IA 3.2 hL ufru ^AsAl. 

• dA 4d hsul^ nis^ Bhsi^v Bum p,AI 4* hhi& hh %iiHid hhi 4. 

• BlOJH Pj HVO PialHd MIHdl MSUldl d®S-0 €l<U6l idtitil Mi&l Ml *iq.6ASd S$l. 

• dHij ?Hd6iUd <vai<A. 


*U|tA 3.2HI Mlfol HtiH 
BlOM P L 4d HSl«4 Hid ties vAdi 

PfcHlVd Si 4. 4L<4 [JioiH P 2 *11 Hid 

*>A^ 4d HALtldL BHBL^VHL ^dsWtVd 

s\ 4. 5Hl«tt Mifcl Ml ^d: 4d HSUl A«l4 
?L4W ^ %3tgGl 3 2 : 4d USttldl 4$M2^ |d: U«Avd 

3H.L JL*A a l fifli ^A MVlLPld i 4d MAISL 4 Hid M2A vA-A aA<4 &. 

5H1H, MAltO-M [A<Ml^dAl M2dL 6ML 4d MAltl^ HMRgl %M® tlilM d. 

33 M£l«Udl ^Adl UM&U (Primary Concept of Colours of Objects) 

^llHStt 4 lh &rl vA-i aAfed ^LHSd 4lHHi uAtldl watldl VI HI *uHr hiA d. Blow 

dl^l H«ldi 4d UALtldL h 4.H2^ Hid Vldl HJL d^B, MltJ 60.611 Vl^ hA zgUtM. 61L6L VLdl HAUL d*B HLMSO 

HiMHl hAh^ A WgQdl (36.ldHal 4. 



msisi^ la«ii<risi otc) §e*dl MSieil^ Eieciioii 
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HiH«a4 ua*il I4d *u4 Ihw. d A %ihw nil 444 u^Ri ^.kh'i <a&4 : 


Hgfit 3 ^ 

• 4d HSRl4 (3rH<£d S*4 M 4. 

• qi&4, <hi<h h 4 c-CUu 4>i4 siq4 ds4l H«iqi 4qi hr&4s srri 4. 

• 4<ai vi4 ds4ni4 4d usui m&r s 4 <4<ai 4>i4 hsri 4<aql. 44 4<ai 4u4 (a.d., 

4% HR|) MR HlMld sll, % 4c-u 4>i4 IhuI. 

• dl hi ^ HHiil qi&4 h4 c-net 4>hi hsui 4«i4 4h4 hi °x 4<ai v>i4 q*| mr himm 
* 4, % si«u 4>i4 IhrI. 

• dq am vki nei44 qie<4 h4 4<ai 4>hi hsuih'i Hq<aisd s4. qis.4 4> hi qa44 <4<ai 
h4 <ai<a. rohi msrihL Hq<aisd s4, 4 M.«a 4 >hi IhrI. 

to hsri hu4 u* Hiuid *uq d dul msrhi h^s 144 4h§i h4 h^ 444 hu4 mr 4 u*iq4d 
*uh 6. qu4 mr 4 H*iq4n hih4 hsuhi 4>i 4 hu44 4>i dsil si d. wl 4d hsri 4<hi uiwi h* 
himm qiH d dul 4Uu 4>i [4qinni HHi ^ 444 4 h§i «uh d h 4 4ai 4>i4 wiAd *uq d. hi 4 Hitj 
4% Ihih d. Hiqi °6 sr§i4 oj.<hih4 4>i hsi <hi<h 4qi h< 1 d. 

wl 4ai 4>i4 msri <ai<a 4>hi ^<aiH mr himm *uq d dill 44 4h?i mih d h4 444 sitf 
Tf 4>ldl HSRl4 MRiqAd *14 d <slqi4 4 si<£ Ihih d. 

wl hsi4 m«u l=i4 Imh diil nsRidi M uft %h 4 HRwAn *i(j Ti ^- 

wl H4 v qss 144 usi£ u^4 u^iqdn mq dill 4 wls l=i4 Ih\m. d. 

3.3.1 U&UHl Ul4ns 14 h4 4h 4 ^Hl4s^^l (Primary Colours of Light and their Superposition): 

HIH4 4d HSRldl PlQUV«t4 ^4 ^ HSRld %Ud Hes 14 dlH d h 4 4Hdl ^d44w4 4d 

HSRl HIVl qiH d. 

4 l 4d hsui 4<aqqi nil hi H4 °g qes vil4 4ql^d s^4 d4. sm c-nci, 4 <hi h 4 qis.4 

Vl4 4oq HHRl4 44<^d H§1 4d HSRl Hll d. 

Hl4 4Cd, 44 h 4 qi£«U Ioi 4d USRldl Hiqpu 14 (Primary Colours) S^qiq G> . 

hih, hwPis v44 4oq uhrihI Pirn sH4 (q(qH vil 4«iqqi4 hi h 6(44 HlHis (4 h§i ng[4 
(additive mixture method) i4 d. HI H4 HWPlS l°4dl PlHSlC HHdl 144 44Ckd (composite) 14 
s4 d. hi 4[4Rid vil M ^14 Itaqqini nil d 4 mqi nil 444 q<3_(d hkhi a&4 : 

H^[d 4 ) 

• h§i M dqi c-uc-i, 4<ai h4 qie.4 vi4 sr4 hrwis ds4 <atS hi *4 vit4 usui 4«iqi. 

• 4s Ih<h %iH srih \sl. dl H§lq M4 Ina ^nRild^ 44 44 o4s4 l M nH srih 

4k L [^4 2 i ^.hih. (hi|[4 3.3) 


50 fisiid ?iid e^dicil3) 














rift iriridtiri % t 

il&6 Al 8 l«l HiHL ft <HL 8 l Hi -riftH 
VlriL [&ill2l (patches) ilHLrt ULH 

& A Ad AhuI. 

APl«l MiriL ft <HL=ri Hi HL£«0. *lA 
dial VI iiHlri «UH d H ouai 
Hli'lttf (cyan) VlAl £h 1$L 

ft <HPl Hi SUA a»lft <Ufc«tt VI ilHld 
H1H S A H^ri (magenta) mA ft 
pu 8 l Hi aia a»tA dial vi ilHirt 
«UH & A '(l«U (yellow) Vlril 
Iwift. 

*ilH, HinPtA Vll^ Puna *3lA %il£lA 3.4 3»tA Ana 3.1HI «li«U PlI^M. vAAl »l*U (shades) 
ft«l4 1LAIH d. 



*Ug(A 3.4 : UWPti iHrtl HSW13 Piaia 

Im. 3.1 : UlHplA *tA itfft&ri vA;j iiHIttlAia 


&H 

PtMSHl vA 

Miiai4 vi 

(1) 

aia, rii&fltL 

H^ri 

(2) 

«U&«Q, filial 

Hli'to 

(3) 

aia, dAal 

'Hail 

(4) 

aia, dial, Hit«H 

Art 

(5) 

«ufe«CL, 'A«il 

Act 

(6) 

dial, H^i 

Act 

(7) 

aia, Avto 

Act 



iisiag Iwhivci ««c! §E2d1 Hsiafla eiesiKiil 


§1 




















4 fit 1km. % &l4 UAm 6fM"t A d % 4 &IA ^ (cMspIemmtsiry colours) 4& 

d. 

^■tfl 3.1 HVfl. <U6«R *A vflaflL, etleii 3>A H^t, <5Uft aA HlvflB 'JjLA vil d. 

Hl«lPlA vtLril HAISL^ PlfaH HWIHI PUWl 43.41.4 ^=>Cl-tl *LH9l 4$MZ %a«tl %LMH d A 4H«L *IL 
rt4pL4(technique)^l (BMHbl A6LI Aw^H 4414 vDrl 65.4 6cH~t AVU H\k HL4 &. 

i a ll *A 4>&At (Colours and Pigments) : 

A€U41H HL^ 4H*LriL VtU HfcwA 4&1 A^4LHL *lA d. PWAIH 4*U *lA 6*lUdl i»l4L Hl£ 4H*ilril 

M 4&Hl WlCldl tauarit d. 

H%% 4<4 *A HU'tfo Hl4HA 4«&$l d. 

%H NAUHl XlHpLA VLl^ 4l?LA HdGUQ [H-SISI 4441*11 4d MAL5L GcMrd *UH &, clH HLHpiA 4sL&i 
4PlA HrilM ftMSL A44l«Q 4d 4 sIa H«ldl d«fl. faftH 4 sIaI StHH. 4441 Hll 4SlSL<j fa4PlA (substractive) 
HdIM Pwia A44 lhl 3*u^ d. 



(a) 4I6«Q 4&A (b) 4A «ld4 (c) 4L6«ft + 4*U 


*U|Gl 3J : qii&M HAWty 44l4An 

*U$Gl 3.5 (a)HL WJ& 4d XAwA 4L&4 Vldl 4 «Ia U4 *lLHLd A44LHi *lA d c4l3. 60.6LL, 

4lfc«0. *A WH.4 VLdl HAWl^ H4l4<lri HIH & *iA HlildL VlHl HAWl^ &HSL *UH d. Wll 4d HAWA 
4«ll VML 4 «Ia H4 *UHLd A44LHL *lA & dill fitUlL, HLVl *A 4*11 VLHL HAUL^ H4l4clri *UH d (*U£d 
3.5 (b)). *UH, etteu VMl HAUl^, 4«ll *A 4l6«(l VMi <1?14 «Ci tilna *1^ ^ 

*a«(l tii <u&«0. *t4 'tt«a vki 4^4 Pt» a^cuhI *u^ A 44d etUu vki hawl^ nin d (*ii|tcL 
3.5 (c)). *UH, fa«iLPlA \km RPlH 4?i4l ^«l44l»d *>tih d. 

34 HH.4*UH (Human Eye) 

HK4*UM 44 4»6 HAWttH (3H4^§L d l <Wl i*tiL «L*l ^Hl4 *IALH d. *lLHl 6l\l 

*Uh 4 *UaH«l4 *i^d |Pi*U Pldiaft 

HK4*UM4 cldL CHiaUdl PlS*H afed4 *U^Cl 3.6HL d. 

4^hL 4 *LL4dL H4UH1 BlA Au4H Apl44L (cornea) dill HlMHl U.ktL d. AFl4Al4 HUM 
*U^.61L ML^HH HHl^aA *U64%L (iris) 4^ d, % mLmhL H^ldL H4WLHL wA PtH^ld. i\ d. 4A44l4 
HU9«l ^Hl \&Q *UW^ M (pupil) dili *il«lHLH d, dl4-»M AWl’j 41H *11^4% (iris) 
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h\ d. 414144 hhl* HtS HALtidi (Ml AhhBi 
( eye lens) d44 HlHHldl M GSifcfcHLHA 
H&lA HI HlHld HLH &. AddRlA Adi %HLd4 
°g*s& *lHdl Ml^HH dHRSlA *Mh 4 Ml$Hl 
(cilliaiy muscles) aA d. A AdHRl4 l fcl$LtS4 
&WU A# A4 AdJaHLtS <HWft tlA d. 

AdHl&l 6l\i dilmd Hl4A Hindi $ 

Wid4 Hfe& 4A&H *HLH AA AdH2a (retina) 
aA d. w\ haih 4 Mil Annaa w vA <*ul 
A4 *Aai HALH aAfed ilHL fo^d H&LL (deo 
trical signals) GcMrd A^. d. ad. al«l JIAWllH 

Adi (optic nerve) CL%1 HHirA 4Aam4 HlA & %4 =R^dl HlA£iH4 HL“M HIH &. 

Hin4 HHlAa HHrll (Accomodation Power of an Eye) 

44.H4 ML^Hl HJLdHHLHdl A-d-ft OAdlHL H^A dfc ^4 V $S*L* A& 9.0s &. Hindi &*l4 dAdl4 

HHl4 A4 Anmitf HWUH d. *dl^Hl4 mHl*l 64A4 A-H Hld°il Ad d hA A4 HHll 

Ah d. hl 4 nin ^.4 vq PujLnni h& aa h hA &. wil 44 h£ ml^h!^ haUm hlh <*ul Hindi 
4dl4 HAdLHl HHlSl HHl4 Vsmitf4 CI21& «UH d hA d®A4 H^A we 4A *tfL<=a Hll H«LH hA d. 

^lAdld A*h 4 AdiAniS aj^H<u4 ^ ¥HdlA w4 UHlA?l Wdl (Accomodation 
power of an eye) $A &. 

$ a^riH Hdl HLHdl &*HdL HAlHd a 4 BLHLH <tt^A W^A *LALH A Hd^A W£ tlfe Hd* (least 
distance of distinct vision) aA d. HI Hd*A Hin^j, d»Alft& (near point) H?L aA &. ^UHL'H felfe HdHdl 

^«U Hll HL HdH^ ^ 25 cm $2^ &. 

^.dl % Hd* ^4 HIM <tt^A W2 4A “Kltf aA A Hd*A Hin^ |?.[&i| (far point of an eye) aA d. 
IUHI-H fepfe H^l«t4 «hGA Hl^ Hdd Hd\ dlH d. 

HLH, HIHL'H fefe Hll^ «hGA 25 cm4 Hdd Hd*4 H^J,Hl ¥H« 4A Aff «A d. 
cfe4 Ml^Hl hA A^j IAhI^^I (Defects of Vision and its Remedies) 

dA <w.sA tsl A h^,hL 4 Hindi hawlhi Ml hLhhi A^hL4 hhi^ «uS Annaa (retina) hi h[AK.h 
d. vh#i hIAPLh •wlni hiA A-i hClPlh hLash 4A Annaa (retina) hi d. vi\k 44h4 

mi^hI h'lhhi A»h 4 uiitf v^Ruid hhiA H&4 d aA cHil fefe4 ni4 &^hA d. h^hhi hihi^h 4A 
^i*HcA na har 4 fefe4 hl4 (3^»ih4 Ah d : (i) a^e.^4 ni4 (near sightedness) hhhl hihL4hi 
( myopia) (ii) ^€[^4 ni4 (far sightedness) HHHl dl6H% Agl4Hl (hypennetropia) (iii) Ah HlHiPlHL 
(presbyopia) 

(a) ag£l ^4 ni 4 (Myopfe) ■al ninA ■y^R.md HkioiL h^ «aA d Ah A £i 4 h^h'l 4 
HLHdL HAiadl B«A HiHdl AdlHi4 q4HHd Hl4 AdH2a i\d Hl»l Hdl ARd HLH &. Hl4 ^l4 

wensl hal 4 d4. Hin4 fePS4 hi haw4 hi 4A a^tfe4 ni4 hhhi hiA4hi aA d (hi£(A 3.7). 

d®A4 Vi*£ IniH d. HI HAIH4 Hl4 H13H HlH^dl HdA«l 4di Hl|[A 3.84 £«i<Hl ^°8H 
PlHl4 HALH d. 


44h 4 MLHHl (M) 



msi %4 ©wwei a<A §E 2 cfl Hsiailei ueciiaiii 
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3.7 : 3M i ^ *§£fe4 JAdia® 


(if) ^^4 HP& (Hypermetropia) : lA 3HJLH4 &*at ‘H’Sftkld 'Mil *Ltf «l4rtl d 4.H di -tODA-ft 
HatfM *iMjdl HAWHL RasD. *ti.Mdl &<4L SRI qilmd HL»tt AxHSeidl HI0«ldl <Hl°lHL iRd *UH d. 
a»U*Q. d®A4 qa<| aH« 4A lAtf UALcfl. d«L a»UM4 fc[fe4 ^HJL HAR4 Mt4A a&£fe4 ML»Q (for 
sightedness) HHHL dl$Ha Aj^UHl aA d (MI 4 IA 3.9). IsB &a4 qa^A aWB 4A 4$ «LAIH d. *il HAR4 
>hi4^ %>h uLq.vu h[A4«i &ai4 6u4aL a 4A PtqRsi Aaqini a*uA d. 



3.10 : &diA4«i &*& 
ag£[fe4 mi 4^ [Adiaa 


aHLflA 3$ i 


(M) &ai Hl4Fl3Hl (Prssbyopia) dlHL-H 4A (3Ha qJldL *U>t4 aiHI.Au ftHdlHL *l 2 lil «UH d. 
42 L<hri 4 <HRdHLHL H.®APi£ & 4Agllh d %A <4A h®a 4 qa^A h*hl Rhl iStqLHi ^BeCL ^ 
d. keflA qia nani Phi AhA ^4 q*j 4 «uhl hsl (3^hA d. *um 4 3»u har4 hi4 *uhhi aO.efl.H4 
adt$4. hwu hml4 hA *riHdi &ai4 IMAaqiHAdi *M «ul4 6^hA d. $4 ilai HL*ilPfc»u aA d. 
*u uar4 mi 4^ Hm&Aei (KWl) A«at <& Pwiaa Aaqini *uA d. atiHHt 4A <*UH$lAei ebu.4 &na4 
<hr i Hduta A*ai4 shA 444 piri <4Aalk eHa.4 <h.A4 4h d. 

diewi aiHHHL fe[§4 wl 4^ [Aqua Aaqi h£ £i4a 2 eHa.4 Ahv Aua (laser) a^miRd awfcfl.4 h4«u 
HHiani &h4u *uh d. 

wA 44 Gna4 «hGH4 mihhi A^hI ^[Ahi hA qi£«U9i^ Hi *«i4 m d chA A4 ^aid; 

3H.HHL al\i 0J,Hl«t d. SH.LH.4 5HI MALa4 hRI&IAA 4[AhL (cataract) d4i HlA d. ^A 

a^4 (tiaL ^a a4 «lalh d. 


3 j AhH^w* 4 aHHl (Formation of Rainbow) 


AhH^h qaau4 %^hl miawlhl 6»hhw. «tdl ul^CAit Hina d. A q.LdLq.aaHi aAeu HtsClni aj,«H 
4hl 5*A dial «tdi a^tHAiaidi Plou^hA Atasl anin d. AhH^ AA«ll mlsulhI a$4 Pi^ Bmni anin 

d. *t4 HLSO-di 444. dHL BlOlH d4A HA d. A 5»lLHld HAWL’i Jl«lH IAcHLVH, dUaHlt AH'i a*ii.d[i4 
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Pk^llel axA ^dlCHla 
















Hlld4d (^sl H*ld4d V 4l4 <*3^1 d4.) (internal reflection) *l4 *t4 <U*U6.dl 2lM.iHi*0. $4 

*U4R 3»Uddl dil<Hdd b\ d. *U. H2dl 
HL$[4 3.1 lHl miS 44 d. 

H4ULdl *ldl fadLltfd h 4 Mldlli 

H^ld4d4 44 Jlirlttdl \ford vH *UHStt 
jhLmhL h 4& d. 4 h 4 444 &M*dL 
4HHL “Adi W»l44 eua d*$dl *4 
Imlh d, $4 HLdPUr 44 d. 

d4 kfifts dtt ML4ULHL A Addl'd 
MSI ‘&HL d*l, % 4& (3H*dl AdM^ni 
Vlldl *H 4Adl llLMPli AdM^d 4ddl 

SUL2L 4Mdt did d, #4 4si Add-Jd 
(secondary rainbow) 44 d. 

■4 dA di4lHL dHL& Hlt9«l *4 
44 44 Mistldi dldA ^3*4 A msl Add^d bwS kOs. 

3 j6 dldL<Wsftd dil<Hdd (Atmospheric Refraction) 

I£teftdl dldlddSHl dddL (atmospheric density) 6.14 Wl4 MHHLd did d, Id l 4 Ri~t dddLdL«lL 

(4(4d fci&i <h 44 d. ^*44 *M 6fc»u$A *44 sell, d^ Gtdi&A *4eu *d* 4*dl d^ dddi d*i4 d. *u.4 
MftSLtA fra d*$ ‘Jfdl dilcHddli *lrid d£ d. a»l4 dflotdd4L*4 MJL*dH(dLdld*5l4 ddl)4 <4144 
mRG414 msi Rd* d 4di4 d%&4 t«HK *tdd dwudi s\ d. *u h*i*4 ^*4ldi didid*si a*i «t4 d4<ddd 

a>lddL dldld^sld dtfl&ldd (atmospheric refraction) 44 d. 





H4W14 

3HidR4 

Hlld4d 


3*u 3 »i*l* 4 44 dttiML4 2H2 h4 3h4 y&tsi q.44 «t«4 4 hv qdiw. *4il m« 4 %4 dsdi*Il m&sliA d. 

di\mi £H2H<j (Twinkling of Stars) : 


duM v*M dsil y. *4eu. 4ldi«fl. 4 h 4 k4i*id'L 
(A^dd, 6^1.4 aistt *L4ld. Wl\ dl*l4 H4KI dldld*8LHl4 
MHid *ltd & rdll 4 dil<Hdd4 44 *UHStL 3HTHHL wAA cdL 
^4 »dd m d« Mil d%4 ^4 d, %4 44 SWHid vud 
4di \«i win 4^dl MI44 6 h^ Wm. d. d«u4 3 l[ 4I4IX *A 
dlHHLdMl «tdl 44 dLdtdlSHi «liloiddl4 Hdd 3d4 
3d%d«*lM &l H6.IHLHI i\ d. 3»U«(l dftl4 Wid G4^ 
414 d*Q Mi(J *4^4 <d6atML 44 d, Hl^ dL^t3*4 2H2Hdi ^dl 
H«?l d (3HLjt4 3.12). 


• . • 

<U%lj 3^U9u4wtd 

■ *' />^ * 

® dflwdii4 

// 

clHdk <m 

// 

♦ 

f Iksu^R 


3H1414 3.12 : tUWHH ZMZH 4 


M5I«4 Rl«W«l 2 h 4 §£4cfl MSKBd EjZriltlii 
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?lA dRlHl4 %UMlH8Q.Hi >i«44 d®A Ah d. Hl 4 ElHl HAULdi. Rfcjd GtHH (extended source) 
d31> q.5 d. AesI i rl'A (3t?LHldl d4i OISIHIHI hA d, 4*1 3lAdl 2H2HHL4 H*R dl^t HLH 
d H^ 9lA EHEHdL d4. 


d&A 3JH16H Hd 3j4%d4 RiSlH (Early Sunrise and Delayed of Sunset) : 



«tf4 hihl4 

.3.. 


hhRiGiv 


A 


HHAAdAW. 


HldLHVl 

tetuM 3.13 : 3W& ^4i4 H& %ueu4 (M£ 


^4tH $. PlFte hAA H«tl4 HtUuH UIH &. HI V HHKt * 1 $. 
W\Z ^0. &MIH &. 


HAULdi HldLHVLHLdL H<lMA-A 4*1 
*UU5lA ^4 tldl Hk ^4tH A*di 
PlFte 414 umA mV»R ^%d Hit $. PlPlE 
^4 sfica h« 1 d. 

mV*R *j*tttH *la4 HRdHHl 

[ftlcLTf H* M.0L2 H$. Hl^lrl 3.13di ^14 
KlGfcA H^<H4A HltoPtA hA fctHHLd 

tm. fctiWi d. 

wu\ ^ RilcreA 4^ Ah <h& 

HljClHL ttlWl ^KH ^4k5l HLdL=R8LHi. 

Hilojd H& 5HLHel him %4 hA^. d. hl4 

Wll RlGIv4 4^. Wi cHl\ ^4%d Hit (51 


HIM, «AeU ^4tR hA Hl-ll ^4*4 4*1 R.HH HR PlPlE 44 hA d. 


3.7 HAUl^j HiU&H (Scattering of Light) 

qw a# h^A 4 h 4 v durai %u hakhi &tan4L %&mh HAui^j uMn a 4 d. 

H^lid HlHdl HAUl4 VI wil^didl AAdL HRHLSI HI HlHR *lA &. HcHd HlftA iKSLl H&HL5L 
dL^ A<lA 4*L ^»rA dl4 dVlHHl&UML %H i <Ut4 VLdl HAUl^ wildd A^ &. 4$ HB.HL8L tRlRdl 
A& 44 dVLeLHLiSdl HAUl^ Hitetd a\ &. 4 llildd Adi Aal-j At Hl| Ah A Hilgld HIHA HAltl 
Ad ^HIH d. 


(Tyndall effect) : 

1 i«4'i 5dlHVL ^Hlildi a 4, HUatkl ^tfH ani, ^«ldL HlA^ld Asil (suspended particles) =hA. dHLdl 
PlAl?l d. Wll HAUL s»UHL aRl<H Aiil HI Hi cHll HALtldL RAl8l4 HEdlA 4% HAUhj BlSl^ 
ttHHld HA d. HU H2dA li€l Ai &. HU AsHt H^«tl H.4 °S BtUHLlHl Hdl HAUldl Hit HAULdl 

BvEl huhsll ^4 hAA d. 

*HHl\ ^IwAltL^ Hld«j B?tt£v dHl &sl HliAcl ^Hlil^Ad nil^LHl H^tlL d cHl\ HI HEdA 4*1 
B«l^v4 HlA fetHHld «UH d. Wll ^HAltl HdVHHHL H^.tl cHl\ A^HidL Hl4dl &HLHI <ti Hdl 

HAltldl Hiliald^L 4% Hft ^6L HAL% ‘AdL hA d. k4A HHd 4 eIH 16A€IHL AP%d clfiLdl tddA. 4*1 6tHHdl 

^niii4 <\il vi ^ hhA hi<hi 4 d. AAAh (aerosol) hA <4% aIM A?tldi hRhisl hA Hddi Ahhl 
hB hi h«.A ‘Hh^iBa wi Pla%uhhihL hi 4 d. 
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Rl$1lel Olol ^V:-il3| 








*UAHl4 0$ VI (Blue Colour of Clear Sky) 

MldlMliilHl dMldl M^Ml Wl 4*1 &LL&A Alii feWHALtl4 Aldi didL HftHlSl Mll4 d. Ml 

a 4 eua i»i4 *i!il diwitS-u £«haul awl pjil vi di$4 di4 eLmtfdL iWHAiudi uiU&d h& q^ 
MHlAllA dlH d. eaa VLdl HAL«4 dVl**u6 0£l Vl4 dVLaHltf Aldi. MUl\ 1.8 »lSll ^ dlH d. MLH, 
vul ^4 hAWL HLcliqiadMl HULl *UH d cHll dqidl <Hl&A ASlt ®£l VLdl HAlll^ etLSt VLdl HAUL Aldi. 
q^ H&H 44 nMd *s\ &, M MLAllL IHIM. d. sfL ^MIA. qjLdiqia d did dL llildd4 ^wlv^IhL 
MIHSlA MIAUL MHAllHH iHl^ did. 

<m$i b Rpn<Hm uswi4 vi tu nil <hi«h unqini ml« 1 d ? 


<sua Vldl HALtl^ 4*HH M«iqi ^HUl4 MHl-4 4®l &«£l a*ilg Hibild «LLM. d, %*(L cl £ldL Mdl %4 
ItHHld l4 d. ML*0. <14 PIH&&A RlWaHL &HHl=>L AVUdl MlA d. 

&A 3j4%d UH*l lj44 %l4 VI (Reddish Colour of die Sun at Sunrise and Sunset): 

^iLw m4 yvfo d HH*l ?J*14 lldl VI HHVqi Hli 4*14 H^fcl tHLdHL euS4 : 


h5STT) - 

HAltL'i HdLdl BlSL^V *l«iqqi HB MLgtcl 3.14 HHL& 444«L &dl (L,) dl *$*i idl Ml 4d HALIL^ 
(3^>LH (S) ILHl. 

HALlldl BlSl4 W« HLSO. Pilfil AlddL HIImSa HLM(V)hM HULl All. 

d«l HAULdL B«A dldL q^LAll &Sl(C)Hi4 HULl MML Cl m 4 4*1 M[&>il«l drtl (Lj) «l4 q^^lLALl 
H4fcl Ml IH« ndPitt 4«l<il. 

HblHLdL 1 &21 WO MLSAhL 100 g lllBHH «IL4 h^ 2^ MlHl4. clHL M 2 ml HL* IKS^mBa 

toil 

dHlj 4 HMSLlAd ^ ? 


M^A HHM m dd4 AlMdL ML'H4 M1^44 4dl O^ll Vl4 HALIL Ih\A Vil\ Mifel HI M«lAdl 

<aia vi ImiL 



M5K!l^ (ciCHIVcl ZHcl §E2dl MSItikl EiedlElh 
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?$4 HHutn (wTn 


«j»kl anRiGlv 



HHcl ^kML HltteM. 4rl HAUl4 

Hie&MAR $4 Hdketi n4ai yettm 

earil^a*d <tHL \ HeR irLH^, *4 &. HI 
SRplmri CUS.UQ. (6£«i) VHl JlAttk h£14*i 
Hed HHalMAR HL^L %LdL Vl 4 H^H HAUL Ht£L^l d h 4 ^4 Hej 6 ^ iHLH d. HL V UHUSUL hM 4I4 ^Iw. 

«iHd4 4 h d. RlGiv hvO. G»i 4 i hihh 4 ^4 4s Ha aiauinieil 4«a^ ARa hi v d. 


Hl£& 3.15 : ^&6H H^ *j4w %h 4 %44 %lA VI 


HL H^IrL HVl elRa 4 «l 4 tLALM, i 
HlHIri 4rt MAltl 4ildl OJjtt VI (*tl4 
dVl^L^HL HAUl'i HH1SLHL H^tek 

Hdi hm4 hl$ 44 <Aca epi vi^ Imlh 

d. wul eLom vlpM riviaanSHi 

MAttti Hi# hM* 1 HHl4 el Mitl H3. 

h 44 d > %*tt Hid Imih d. 


niH ■masiti 


il. 44H3. 4 as 11m 4 elH'i “MAWldl Hilsk” H^ HtllHriAld 28 
^Hl&, 1928*11 1% A$. 4h4 HI h 4%R Aid H& 1930HL 44.€l 

hlR4Rla A <4[4A*iivLMi 44a hjlR4I4a 4«lh*ui mhh oaiefln 

pRu4 delL 4 h 4 HltHi <HRel *RAR SRI tt. H.4 28 i^HL&ril HI &tti4 
W&4 (4«un tlHH etfB &VHHlHi Hl4 d. 

[4&H WiLsk Aleli Atitai H&HRl HlHlftel kaiA MARHl M&dd 44 

Hi 4 a & : 

(i) \ 4^ u4lsk (Reyleigh scattering) (ii) 4 ^ Hildd (Mie 
scattering) (iii) 2tsa Hilsk (Tyndall scattering) (iv) BialPlri Milsk 
(Brillouin scattering) (v) %aBa aHeia SRI Hilsk (Scattering 

of X-rays by crystal planes) (vi) 31Hd Hilsk (Raman Scattering) 



4s$lH% 4A8 %lHd 


3.8 HAUl$ Hld^A H*M<k (Total Internal Reflection of Light) 


Wll HAltt^ Bia HAttQH HS HmHHl4 MAltllH Hlrl«ll HUHHHl *IH d eHll 4 4 H1444 tgjft HU4 
*hl &4 aatQ wi & 


4h 4h SdLHldila <& elH elH «W(loi<l«l4aHL «tHl4 HIH d m 4 
nA«k B^a qilmd <*ut aa*tt 4 %i «kih d. HiHidil^idi 
% *jat hh4 qildi«Hil?k *ipi 90° hlh 4 ^ai4 Iksla (C) 
(critical angb) i4 d. ^HlHlelAadl ilGBla AU1 Hll 

RALtl ^iHSl HHIHeld Hl4 Hl^HHl Hl^ $1 d. HI 44 
H1444 ^3. HU4 HHl Si ‘H&U’ el^B «l4 d. HI Hidl4 HAltt^j 
HldRA H^lHeld (total internal reflection of light) a 4 d. 
(Hl^lel 3.16) 

«£lll4 H«IAL2 4 HielfiA RHl«tik4 H2dl4 Hl<Hl4 d. 
alttl^HdRHL HHHtelL HlP^Aa $l6ai Ha HI RlSLel HH tslA b\ 



hi§Q. 3.16 : uAia^j ^ hIhRa 

HAfctek 

d. 
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fZ|$iici m 4 2^eiicil<g 


























n4I^l(^>nf«l)4 (Mirage Formatioii) 

^>IW4 4 dldl-d 4A isihL ImiA 

HMlftd <%H>ill (optical illusion) d. cl 
(3dl«lLHL 4LH*di iU HI H5L A**U.d d. 

6dl«ll4 ^«44 ddl4 d®i4 «idl, (3H3. ^ 

lAa ddL i^jdL d^ *h Alh d. a»u4 ^*44 
HHlM d®$4 ddl, 6d* d*#4 (Ml Jtell 
Hld4 Ad d. 5HL*fl %H i£«44 «ML2ML 
6 h*4 ck* 4&A Ah aAnaiiir dA d. 

*u£[A 3.174 miS®u <jd $4 
614 dfcj,di PL&hUQ. *UdA [fesA *H*l: 

HMUdL qil<Hddiadi«lL Hlt*lHHL4 d£ •Hid 

VL *llA &. a*il4 HAUldi B«A *H*l: d^ A d<£ 4*4 £1 <«ld & hA Ah 4 d&OlddAlSl «dd ddA Adl4 
Ad^ ^ ’AdRi H^LdAd d£ *ld4sd4lH4 addHi. JlAil &. *H1H Hl4HL4 HlLdAd HIH^ Aid Ad dfe& 
*u<*u4 a*A 6U£ wIAPid femid did d. 



%j*bi (RitA^ 6 h* cr* didmani 
IH 14 •plot.) 44 %id-i ^iwa d %4 
^4 d^ *u<hi4 hA h^ hIAPih 
dididHSiHL =dHd»l ^4 Aid A4 4A 
i%ddid did d. A dwmsi al (4A 

dW4 HttLHl) ddi HMddi *iidfts 
H^tdAdA 4A 6 ^<mA d. 

%dl (HAWtld dg) ddi 6 h% 
dldld«l4 ^l4 (HSUOd Hld4) ddl 
hA 4 Aid Adi PftdiH(&d H^«i)di 
•Adi hA d. CbU|IA 3.18) 


fe. 


<Wl«i *WBSi 
mCiPLh 

3R.H >Ml (Hlri^ Hldn) 




Hl|[A 3.18 : dlldRA HJUdAdA M3& HdA %j$d4 d2dl 


---1 

dA 4 4wu ? 

• 4d Hiwi-i Adi da& vAni (A<*uRrd d«u4 dediA HMu^j faouvd iA d. 

• ilddl GltfH <& 4H4 VldL HiWl'i HddH *lA *lcll Vldl H&Wl^ ^ddH (Ad^ld did d. 

• 'A 3HLHld JlltULdl Hdl V *>lL H£lA d^4 dlldAd HlA Al H£lA 4d A^ld d. < $L 5»UHLd HiWldL 
ddi v vA^ Ana did A A a«n vi4 Ihih d. 

© 6LL6L, 44 hA dl&4 HldPlA vA d. 

© Hjd, 44 ?hA 4^4m widPis d?liL d. 

© yjRdid ffi*i Ad&id4 WiditS aA&ddi4 4 m 4 dHdiA 3 hlh 4 aniAn dHdi aA &, ^ 


NSIU^ laoiivei jtiA §e?dl nsieila Eiemiail 
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f \ 

% C-tfJdH Hd\ Hindi 4dldl n£ldd idt Rldld dfcjjA W83*l <15 Slild d Hddd W8 ifo Hdd 
id d. HI Httd ‘d®iRi|’ d<il id 0. 

Wdl % Hd* %4 HIH dfc^d Wed^l 45 lOs cl Hd*d HM^ \*Pi|’ ill &. dldl-d 4d £1- 
Ri^ Hdd *4R did d. 

dlHl-d H*ld4 <dGddl HIH4 WlAd dHdl 25 cm4 Hdd Hd* *^44 did d. 

4c4d*l *di^ dl Hindi 4n4 ua54 l*$i* i*Vl A4 Idic-initf nwQ. «iiid d. 

4 dHdRl ^Rdld dl°d HHUSldi dld°ll d d5 dl <H^[^4 Hl4 (3^H=l d. 

HI Hil*4 Hl4*j. dl°d dld*dl Hd4«l 4*1 dl PldRSL did d. 

4 dddRl ^Rdld 4<>d HHlSldi U?l d d5 S& dl ^[^4 Hl4 (3^Hd &. 

HI Hil*dl Hl4^ dlod Hld*dl Hfe4«l 4*1 dl PldRSl did d. 

cdGddl 6 h* dddid 4A 44d*T. *di$4 dnni didi4 Ahtt Hindi 4*i4 EMcUftwsdi d£ *di4 
d®i4 Hd &*4 dH Hd d^Hl VVZ *ld lni4 d4. HI Hil*4 Hl4 ft«. Hl4PlHl d*U HlHHld 
d. hi ni4^ [ddi^i di°d did*di nidilia 4*i sri did d. 

dldld*«il4dl dUiftdi %t dl HiRldl PkHl'tfd, HidRi d*Lddd Hd dil<Hddd <&k HdMrt’d *dld d. 

HiRl^ K**il WR dldld*«il44 d*ll* did cdl* dldld*§l4 dddldl ddl Hdd £*il*d C-Qft Aj Hdd 
qil<Hdd did 0. HI dSdld HiRl-i dldld*4d dil<Hdd id d. 

*j*ikd Adi di*dfai Hdd i*4 <A PdPis dA4 hA ?j*dw, Adi dRdfti HHd i*di <A RiFte PteiwO, 
Inid d. 

*j£H isil Hd H'iJjHl dl HiRl^ H4 ^ R*ll4 ddl Rl4*iil4 dSdld HiRl^ wilstd iA d. dil?id4 

d2dl HiRldl Vi Hd JlMdidt i'illdL dR.HRl d^ Hldl^ *lA d. 

Hd ni^li isil dl dl4 dVl<ini5dl ^24 If dl&4 (Oj^l) Vldl diWl'i ddR HHlSlHi diVld 
did d. 44 hRhri d^iddi i4 4^1 dviani5di HiRi^ d^ hhisih'i nilsk i^ d. 

WR diRl-j Bvi di HIRH44 dld«ll Hl'dHHi «M,d cdR HldldiRldl % \Sd Hll WHld d^4 
dil<Hdd HlHdl HiWldl dil^dila^ \Gd 90° did A \C-dA iitAilSl iA d. 

^IW (H^lPlil) dlHl-d did ORH dl44 iHl4 HiRttd Will d, % HilAldl HidRi ddldAd^ 
(3£lddiil d. 

%Pioi 641 dl44 HiRldl ^ HidRi Hdldddd 4A RllA.^dl (3dd ddi dldlddSWi lni4 UiUld 

Will d. 

-- / 


vnmid 

1. u4i u«i hR 4«l h4c-h tdAc444 %u4 (died d»e idi: 

(1) HiRl4 i5 d2dl 6RI Ad HiRl^ dlld dSi VLIHI RlCHL^d did & ? 

(A) dilcddd (B) ddldcid (C) RlCHl^d (D) =d4idiil 

(2) RlDiH dl ddl 4d HiRldl RlCHl^d4 idl Vl4 HiRl 44 d^j, RldC-ld dlA d ? 

(A) whc 4 (B) di&«il (C) <44 (D) aia 

60 fcj^iici ?j<A e^nVi'la 




(3) 4*kwM ahl 5.4 hihPia 5.4 d ? 

(A) c-uc-t, q,L&4, 44 (B) c-ut-t, 44, w*4 

(C) 44, 44, qi&4 (D) <3.161, 44, qi&4 

(4) dRdlHi.4 AHl HldPlA q.>slil & ? 

(A) MM, eCl<HL 5*d H^d (B) H^d, 44 H-d HRH49 



(C) dl&4, 44 Hd w*4 

(D) c-nei, 44 Hd 44 


(5) 

h^h4 3hLh4 

q.5^d 444* . 

. H5. 5HLH d. 




(A) M 

(B) M 

(C) d^H2<a 

(D) 

aPi4al 

(6) 

«U60fl Vldl ^ 

vi a 4 d ? 





(A) <at<H 

(B) 44 

(C) 44 

(D) 

H^d 

(7) 

dl&4 =dd C-UCd Vl^ PWWl A5dl4 a4 VI 

(3cHH. «UH d ? 




(A) 44 

(B) H^d 

(C) HRH49 

(D) 

44 


(8) .4 BHL4<a.dlA 4d *UHdL 6ldi4 W-iHl^HL $5.$R n£ £>. 

(A) 44 (B) ddH2<H (C) 44h 4 5dl$4 (D) AlrldlAl 

(9) Wll «UVtl Vldl H^U H5 4d HAUL ?*lHld AVUHl HlA cHR AHl VLIrj. H5iqdd did & ? 

(A) 44, diM, 44 (B) w* 4, <44, qis.4 

(C) w*4, 44 hA 44 (D) 44, 44, q.i&4 


(10) ily hlhlPihl d*U =4 «ihi4 4h 4 slfedl hl4^ Pwrisi A5di.4 <h4 

AVUHi. 5*4 d. 

(A) 4&>ik (B) 4t4«i (C) hihAs€l (D) 44ie 

(11) HdH^4 5ddlHi JUtWl4 $£ HSdl <HL 3 L Wddl d4 ? 

(A) H5.tq.dd (B) qil<HHd (C) PkHL'Vd (D) 4h§L 


(12) d&dldUfl. Adi &¥Hl H& HARl^ ^ ’HldRi H5lddd 5lAd <*A & ? 

(A) fcUHld&tt Aidlitel Afcll dl4 4d. (B) *UHld&8l A'ld^Sl %e4 4d. 

(C) HlHldi^l AlldilSL A5.dl 44 4d. (D) HlHldibil, qil^dilSl %s4 4d. 

(13) c-t^[^4 hl 4 'Riq.dl <dGd4 hmhx H[dPi<H Adi 5did d ? 

(A) d^nacd H5 (B) ddHec-l4 Hl£9°ldl pRdRHl 

(C) 4*H26l4 3H.Rl«ldL Pl5d.RHL (D) 44 H5. 

(14) dRL?4j 2H2H4 ^HLHL H& A& HAl4d H8dl 'ttdl'HS.R d ? 

(A) q.ldiq54d H5lddd (B) HLdLq^'iO.H HAlmd 

(C) H5.tq.dd (D) 4dR.A H5.lddd 

(15) HARl4 A$ HSdld 4*1 &$<H 5H5R (ftpA & ? 

(A) H5.iq.dd (B) qil<HHd (C) Hilstd (D) fi.(HlVd 


M5l«loj fcKxiVcl §«dl W5l8l1*l EietrtliHI 
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(D) 20 \h\kZ 


(16) HHRd Hd £4dl HMRd MW4 HHM. d$ldd k<4 d ? 

(A) 2 s (B) 20 s (C) 2 PlPie 

(17) MldlMVld <44 AMI VHI HSWl'j 44 4 u\ JlMd *UH d ? 

(A) (B) 4«ll (C) 4<Hl (D) C-UC-i 

(18) UlDiHHi AMI Vldl HAUHl 44 3»M dlH & ? 

(A) <41<H (B) 44 (C) <U6aa (D) WH4 

2. 4Adl u4dl £SHi StK HlHl : 

(1) JIARld [dHl^d *l2<4 ^ ? Alddl (k»H d^ ddl HARldl (dHl^d 6RI AML Vldl HgL H«l d ? 

(2) HAUldl HldPiA Vlldl dlH C1HL Addl HPURl SRI Ml AHl Vll (3cH~l dlM. d ? 

(3) d^lil Aid Ad d ? HldPlA d^Aldi did <HHl. 

(4) HlddH'lHH'l 44 h 4 Hil$4 Hd ddHeCd-j. Al4 <yilldl. 

(5) hih4 hhiAh %Hdi a44 aA & ? hih^ we =4 r 4e<4 4 ? 

(6) dldldvO-H dil<Hdd Al4 aA & ? AA 44 UfelHcfl. dedLHldi did <4Hl. 

(7) HMLAM A. [Hide dA4 iHlM.l’i AIVI ^Slldl. 

(8) HARld JlMd AVI aA & ? A AMI M3. HlMR 3lA. d ? 

(9) HHAHA [HMCdHi HARldl VI HI Hlfc C-UC-l 3lHdlHi Hid d ? 

(10) %4?.H H.A ^M-Ud HHH ^4 HlcLL Vl4 Hl4 Ihih d ? 

(11) HA Rid H'ldtlA M3ldAd H2& ^ ? foldvA HIHL 

( 12 ) 44>i AA aA d ? cl M 4A vum. d ? 

3. 4Adl UAlldl §tR HlHl : 

(1) HAUldl Hl4*lA Vll^ HH14 aVI <^4 fold VI Hid HHttldl. 

(2) HlddHlHdl 4 hI|(A M Adi HlHldi AIM HHfcldl. 

(3) HdH^Mdl Vldl HV19 Hl|(AHd TO41. 

(4) ‘dRIHidl eneHdl dl£ H3 dlH <4Hl. 

(5) &$<a H3R HHWdl. 

(6) WM9 HlARldl <*j€l VI *ll4 4dl H«l M ? 

4. 4Adl HAlldl (viddR StR HlHl : 

(1) Alddl UlOiH dA Ad HAUl^ (dHl'Sfd HlAtd £l4 HHWil. 

(2) ^IWdl Vldl Ml°M Hl|[dHd d^Rl. 

5. 44dl H«4 »i&lH% 6d% MIHl : 

HiddHinAl hi 4 ne<A ^ ? Adi hai^I ^u4 AA hRhr hh%4. 
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(q$lld ?ilA ^ctKllsj 




eiisH 


4 


fci^cl (Electricity) 

4.1 JRdtddl (Introduction]) 

Pisii4IhA, 

dHRl *Rdl A 6 A 3 HHI d$R dlHl. dHA M, UMl, %«U IhrI. dA «Rdl *Hl&RHi 

dTR dlH*ll A Bv, PtWR, HlMAd Hldd %dl HlHdl ImrI. dHRl ^il^HHl ilB^ mil dl A*U£l, 
Hdif&Ld H$Cld W (3W§ll ‘fcldl H«Ul. HI HHl °6 (3HM&il4 HLHL-d Hl&dd =A d 3r A \A%d ([cL^dSl^)*!! 
HlA d. dA KHdl iil ^ «r 4 Ahr4 oj£l «uS m dl ? HlHSll dl&rt HIW HlS Wl. 1U«U, Hl&Hl, 

ARHldlHl, dl6dac-l dAA %dl WWA [Asjdrj. HIHIW. WlA^ &. Hl^jJAir $>IHI HWd%d4 ^HIART. Hll 
Gh&dl $fcl ^dl A4 (A%d(M HHcd-j. %*lld H^lA d. [A^dSbAA H&Hl&fl *Ul4 SUsld d dH^ HrH 
(MhI %R«ldl4 ^dldEAd SlSld d. 

H^d Hir^lHX Hld4, [A%d HlA H4«llA<H oi\[Aif 3.lRlHl $4 i [A^dddld, [A^dEAlrlHld, Hd4H4 
dlAdd A«l44 Ah<K [A^dGl^ hA Adi (3H%>ll [AA HllM A^lAU]. 

HlHHH HlHSl (d^ddl dldl4 HlHd (A%d<HR [A$L ‘WSEUj,. 

4.2 (d€Jd<HR (Electric Charge) 

AR§1 8Hi dA CH§(1 SjjSdl i %il dl«ini VHlReidl S'lHil fcvtlA 4RIAI d^ ARRldl dldl ^IHlA HlS&d 
h$L mm. d. iiddi hPihiA Asih hiA h4A hA viu(^mi 4AidiA sr (fur) %uA h4A hi A hPAhihiA 
AM'fcldl d®i <a.lddi Ah4 dA HliAil GlHTT d. HI hBhIH'I AWdl hA K-ut^dl %lPldl U* (3^<Hddl 
[A%d<HRl HWR tA^fii HSRdl did d. hA? 1 UPldld Alddl H^ldl Hd [A%d<HR hA vaiGASdl HPldl «Sl 
(d%l<HR HRiil b\ d. HIH, Id^ddlR A MARdl d : Hd Ed^dOtR hA >ft<il Id^dOU? . sWHldAt %H EA^dlHR 
dm Al^ld hA 6^,4^lddl HldRi (intrinsic) ^idA &, %Al cdl^il HLddl ^Ci d. 

SI =AaH dsltAnl [H^dHR 3<HH (C)Hl HlddlHl HlA d. HSllKloid 4A HlSlddl [A^dHRA Hd hA 
^A^lddl (d^dHRA mi ORldlHl HlA d. H^ Addl d^dl [A%d<HR<j \C-d &. 

Hl2ld H3dl [d^dHR e = 1.6 X 10 -19 C 

6A^ld H^dl (A^dHR e = - 1.6 X 10 -19 C 
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d=»l4 MiddfidL ttPldld <4 d'&lcfl.H JIALVtL (£L.d., 6&AgVt-$&Agld d»t M«ldL 

iMd-Ulild d*4) d«l MULA'iSL M«l m 4 Rfttctld HAttdL ft^dCHlSi. (£L.d., Hl2ld-tS&A£ld) =1=4 M14$8L 
M«i euA d. ft^doail d*4 eupij Pi%4h <h/o 4 \en ^ etoiFte dLetf ^ei^l mAsu Pihh uvQ. oiifl. *i4in 
d, £dl &>i4 M<»H«l MlH8l 4*81 12HI 444 

4.3 (d^rtHdld (Electric Current) 

MIH& HlStldl Hdld4 H^Pld {A& d&di d4dl Hisftdl V«ll4 Hl44 Hdld (water current) 44 d, 
ML V 314 iltS dld4(tl.d., dLHLdl dll)HL«fl. d4dL [eL%d<HI3.dL °g&uk fa%dH.dUS 44 d. 

HVil^Hl tS&Afcld ^GfclH».4 Ml$ML$ aid 43dl did & m 4 jMd ^G^IHHHL V4tl%«U 4d d. sidl'd 
WtolLHi dUJ H6L«iIdL HVll^HL Htfil 4*LHL *4«U 6&Agld (*8l Pt^dOUd) m 4 (Hd fa^d<Hld) d^ 

HLA'felHM HHL81HL M)g did d. Mic^ Hiltf4 Vldl did <dll ML 6&4gW PliJ. HWL^hWI $21 U& %IH 
d m 4 dldAdi Mfct-attd aid i\ &. Midi t54A&d4 ‘^Ad ti^A&d’ 44 d. 

fa^dUdlddl ddd M& Midi ‘^Ad fi^A^ld’ VdlMfcl* did &. Mtl*! $dl i di^, dift, ^e^PlPlHHHL 
Midi ^Ad 64Agld4 W*4l ddl«u HHlSIHl did &. Midi HUdH fa^rtJldUA^ ddd SR«ldl4 «ltf tli d. 
MJL*Q 4d4 ‘dld^L’ (conductors) 44 d. Aid, vaiR^A %dl H€.L«ilHi ^4d tS&AgLd dldl d*0. 44 44 
ddd *LAH d4. H& 4d4 ‘MdldAl’ (insulators) 44 d. 

ML£rt4 4.1 (a)Hi dLdA dLVU *4<Hl $Ad 64A£ld4 MfcHdW. aid Mlfal d. ti4A&d4 ML aid M4 
V RwhL dHld 4d d. Ml dldA dtt4 <aH ildl dld4Hi M a^4 MUdt A ftauiL. &£ mA<H %LHdau«UHi 

%26ll 644^ld Mlidi4 Vdsfl Mljfbl Wi d 42611 6^4g4d 44 414 MIJ34 *MH d m 4 MiataHi.4 
«l4 d%d<H«4 4Wl (net) t ml ^d 4d d. MLH, dldS HfeldSdi ^Ad 644^1^1 a^Hld 4dl I9dl 44 

dtjjdUdLd VJJUtl d4. ML^[4 4.1 (b)HL Mlfol MH181 °& dld4 d^4 M&8L 4L%L 61^ MLHdlHL Ml 4 dl ^Ad 
644^1^4 Hdld dUA4 dllHl <42^dl *81 ^d4 Hd ^d d«4 ddlHl 4«l4 tl4Ld &. MIH, Mlidt AHl4 

umi ddl 4Wl Pl%dCHw4 ^ ^4l d4 m 4 dldAHi Pl^dHdld vu4 4 h 44dlH. 



0 Hd MIH4 • ^6lA^ld 
(a) 644gld4 Mfct«ttd aiCl 


A 





(b) ^6l4gLd kdld 
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mi|I 4 4.1: «ai<44m Pt^emdi^ 


fcaiici «4 ^Enc-ilg 































HHlG ^SllPlil 4d Hlddl ddl l Hd fa€}d<HRMl H^ldl SRit ft^dmid Wfck 3>. Hll Hd [=l%d<Hl44 
oid4 d%i4 R%dUdid4 dm d2& &q.ini Hid4 d4. %. %. mnad (1856-1940) diHdi clsiiFte 

t5&A£ld4 mH Adt Httfl HI4H M.^ l dldAlHi 6&A£ld4 Hlddl ARigl d. dLSlHL HlMJil 

fa%dHdld4 dm 4 Hdd.«J.d<HR4 oi(M dmHi °6 C-l£4. tfl4. $4 \dldrA d%tlW.ld (conventional 
current) At* &. Hid, W%A fa%dH<Ud4 dm dldAHl 6<HA£id Jtdld4 d$ll «.d'l dljfii 4 h d. 

dl%dJiqid4 H12C4 JUHPiA Hlfe4 Hie. d=l HUU$l d^dHdldd atWlPld A&sj.. 

(d^dHdld 4eel dldAHi (d%d<HRdl ddd4 M. 4.S& l ‘4AH HHHHl HldAdl M Hll Hldd&di4 <4dl 
IdgjjdlHRdl dlWHL ft^dUdld 

ft%KHR4 <tf«4 


huh, = 


HHH 


4. t ‘Stem HHHHl dldAdl AdS HSl HUidfcHUO. H HR «l4 !3%t<HR4 W Q 4.H, 4 Pl^dmtiA 

. (4.1) 


i-fi 


(3U4Ad H.4AH31 4.1 HVft AtCI. SIAIH % ‘4 dldAdl *llid&»U«0, 4.A &A-4Hi 4$ <SteC-il P^d<HR4 
***& UHR *l4 dlH dl qMAHl 4 a 4Pw (1A) Mid HHR «UH d’ Ah AtklH. 

SI HSltclHi Pl%dMld4 4 ah coulomb / second (C/s) d. ^ dSllldA 44 hUhwMI dlH UVQ, c4 
ampere (A) H*il Atld. 

(qejdMMdl dldl 4 a 4 PtdlHlRtiR (mA) Hd HlM4Pw (pA) d. 

1 mA = 10 -3 A 
1 pA = 10 -6 A 

q.ldAHi4 <44 (d^dMld dlHdl UlHd4 Hl4 %LAIH &. 

4 dldAdl HU4&&HM / HHHHl HHR «ldl n 4u dl hu^hM HHR «l4 Pie£d<HR4 

Wl Q = n<? «Rl. hu 4 (4.1)d dIA hsi <h4 *iaih : 


j _ ne 
t 


(4.2) 


e = 1.6 X 10 -19 C, ^ 4ir 6el^ld4 Pl^dHR d. 

&6tii^® 1 : 

4. 4a GUjdoM 1 A<HIA %4 0.5 A Pt^dUcild4 UAl«l4 did 4 ?l 4HlH'l4 ^tS<4 Pl^dCHR UHR «l4 
dil |<H HI 6^ld M.HR «l«ll d4l ? (e = 1.6 x 10 -19 C) 

(&H : I = 0.5 A, t = 1 K-UA = 3600 s 

(4.1) HVft, 
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Q = I x t 
= 0.5 x 3600 
= 1800 C 
ticL, Q = ne UV CL, 
a Ll u ll*U*fl. HHi \ «ldi W»*U 


1800 

~ 1.6 xlO -19 

= 1125 x 10 19 = 1.125 x 10 22 64igVt 

SCIM 2 : 

i\Ah sUdl atfxi MGHHieU 64mA U«Ui& d. $1 Ml ZVk\ 10 min Mil 

anicj. <4 $<H l&m 64 a§Ih u%ir *Wi <£«l ? ft^rlQU* e = 1.6 x 10 19 C) 

1-64 raA - 64 x 1(T 3 A, t = 10 min = 10 x 60 = 600 s, e = 1.6 x 10 ~ 19 C 

_ T ne 

fa%dX4L4 I = — 

v . . IXt 

fioAgiH^l n«ii = 

64x10^x10x60 

n =-^- 

1.6 x 10' 19 


= 24000 x 10 16 

n = 24 x 10 19 6<HagVt 

44 R&rtEfrClHiH *ik R^dl !rl *iHHl d $Md 


(Electric Potential and Electric Potential Difference) 

*uu$t ^ 1 hl& &. 4»a al^hl 

M 314 bailed 1L41H ? Ml WttrHl H& HlHSl UlitlHl WiA %LH®*L 



HLX A 


MIX B 


42 : H5.#4 H4L4 

Mltfk 4.2HL fcrfau. HLX AH1 MWll <Hd M.k HLX BHl M\S$ HLStl <hCL hA Hix4 M 
-t«CL siUcU., HLX AhL«H HLSH HLX B c«S 4.4 &. 


MIX AHl HLSd'j iXLft 4.^ d 3>l4 HLX BHL HLSfl'j 6X151 *&$} d. 34LH, 6XL3LHL d$l«L<Ml Allgl 
H«tlHL Mimk MJLSQmI X4Id H“l &. 



®5lid Mel ^eildlg 























HI °6 ^Lcl, HlHil [A^d&HUilA dSlHd Gdtrd Ail *lilA A HldAHl [A^dHHld A«l4 SIAIH. HI 
[A^dSHMdl dAlHdA [A^dGdlAHlddl dSlHd aA &. HI HH'tfdl HtAl HIH& [AejjdGAlAHLd HH®4- 

M [A%d<HRA 4*1 [Aej.dCHR4 d$!>A aiddi Adi H* HlAHf HHHl HHIa 4 HAR'j IA^Ah H«l <HRl 
d. hi hh 4 tA^ IA%i<hrA a^&d qi4 Mhn. [q%t<HRdl d®A hhhl ^ euS w h& hihi§1 a&a alA 
A*^ A d. HI Al4 [q%d<HRHl RdlAtM ^A Halted did &. [A^dCHR H* i\% HIH^ HI Al4 [A^dEdlAHld 
qA MlhlH d. [A%d[id(dHld4 c Hl’ b dl 4A HlAl SIAIH d : 

‘Hdd Hd%4 [q^dAdHidl luS HSL ^4 AiH Hd td^dWRA C-uqqi [q^Ad H«l A*dl Hidl 
AlAA A (% Ulibj tdejdlidldHld aA 

_ A^d Hid Al4(W) 

[A^dEAldHld = —---- 

P%l<HR (Q) 

(A%tG4AHidA tSeAldi faau4 HetAoii-jl 4eei4 hrhi q^ (voltage) qA MikiH d. A4 situ, v d. 
W 

.-. V = — 

Q 

(q^dRd(A.Hlddl SI Aah joule / coulomb HHdl volt (V) d. 

cqqdRHl [q%d(^l(AHld4 »£-H HHcH'j d*tl, H^cjj RlSjjdRSlCrlHlddl ^WR 
H°UHdl &, % 4A cdl^lPld Ail SIAIH : 

‘Id^dAddl A [&i| A Hd B dAAl [q%tfiH[riHld4 d$ldd Asirl Aah Hd tdSjdCHRA [dSjAd H«l 
[A|xS A«tl B %4 id& vu Hll A*<j Hirj AlC* 

^ . AW. Hid b\A (W) 

(q^dfedlAHlddl dAldd V = —---- 

(AjdHR (Q) 


Q 

(q^dRdtdHlddl dAlddA HlHl-H ilA dlA^ aA d. AA SI Aah joule / coulomb HHdl volt d. m 
1 IA%i<hrA (q^qiiHHl Aa Bi|A4 4% ^Hl <a.£ w ml Hi^ al4 l joule Ah A A 

A Pi|Hl q=A [H^dSdlAniddl d$iqd l volt iAqin. 


lvolt = 


1 joule 
1 coulomb 


Iq^dGdCAHiddl d^iqd diHdi 6h4^«U Hinqini hiA d. % Pi&?A q=A 

[A^dEdCAniddi d$iqd HiHqidi Ah AA «.Hidq hi Ainini hiA d. 


dA, HlH^l H^(d SiRl %IH©4 l (A%dRA(AHldA d$LHd M ^lA (3rHH. Ail «LALH. 

■ ( ^vi^Ki l 
qWidi Ah, 

• Hl|[A 4.3HI Wll«Hl HA AlHdl 4AWi H«. «.fi^[lA H.[Ai(H 2 S0 4 )^ SlHSl <A. HI SIHSIHI 
ha dl'Hidl 'As. hA 4® BiA w ha4uA dA Ah ^hiA. hi h*A As hA siq>ii q=A hBhi 
ddl H-d AA [A%dCHl(Ad HIH A. dlHl4 As HI Hd [A%d<HR hA BiA4 As H^ ^l [A^dHR 
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AM did d. HIH, hA d=A 

ft^lt&GlHLddi dSldd (3<dH. did &. 
dd fa^dHlfcd Hdli Hddl ^&dl 
dd $1 H^ «Sl ft^dCHlRd Mi 
Hddi <teM ^ysi iH d. hi 4 y.i£ 
dzAdl Slid feldfl.dl dtLl[di 
di<2l(1745-1827)A M deft. Hl*ft ^ 
dleeidl ild &. ($*il Hi£d 4.3) 

Hi fe&dl $jdl d«l Ait 

dLdl H©H Ail. $A1 4 did d. d*l Adi 
l <HCH kilRld did d. Ht£ As&dl JfeSl 

kddM 4iA<ai 6&$&d, hshhi foeidddid 

Md ^Idl dd kd d^ aid b\ W. HI 
[e%WdldA. «*ICH kilRld dLd &. HLH, 

HSHHi sfcSl %d*(l dd ^d 6&igld 
Hdid d^ d. d^ \diFte ddid4 tern 
6eligid ddiM Id^ dldi*fl. M siiid i 
d <d2&dl dd &d*fl. dlt$i HR$d 3ftSl ^d 
dl$ dd 19. 

Hdli us. Ait& d*M 6&igVt wudeidM Ql'al *Ih< 1 ditsi Mi h* <m d hA didM anc-i «uh d. 

HIH, fe&j. M tfeligWl Hdd SlA Hl4 ^i[cIHL ^lAl dldiHl Hdd Pl^dddld dtkilddl^ &. HIH, 

dWldl Sid A *l=Hldl§lS (§lA^ td^dSl^Hi ^did* b\ d. Hl4 Hit iddl d^ A.2&HK ■diO.Hi <M H121 

HHliLHl Pl^dkdfrLHlddl d$Ldd Gcd-d Slild & hA dldidi H\Zl HHlSLHl fr^dddld 4«l4 SlAld d. 

§£u£*Sl 3 : 

2 C PUjdCHR^, 6 Vdl ft^dMlHId 12 Vdl [d^dEd&Hld U* <a£ Vdl &2<| Al4 d& ? 
6 ki Q = 2 c 

foddGdlrLHlddL d$Ldd V=12V-6V = 6V 



/. M W = VQ 
= 6x2 
= 12 J 


dCH 
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fcj^iict wcl ^ci'icHlgj 
























































4.5 ufrw ^ HWlMl 

(Electric Circuit and Symbols) 

tea, A«l, dAl %qi «l2AVl dldA dtt 

<& ^qiHL *U& cHll HHfft <*WWl^ Pl^d uRh«i aA 
d. Ml <*Hdl Hk»ll«lrt. tQk ctHl pL^dlWUi 

d, W, ALWl &UM HAlRld «LLH d. MlgCl 4.4HL 
fa^rftn cWL *ttU =Q ft^d uRh*i 

td^<a d. Ina 4.1HL Mi<(l keUi naanl miI 41 d. 




£h<h 4,i : hKh«i >e4U %i«u*b 

iH 

«*a 

wu 

<4&t 

1. 

fa^dAln 

— 

fa^dGWl ^ HQ d. 

2. 

(ft^dil'il'i wirtK) 

-^ll 1 1^— 

— \ytfr- 

A 

hRu«iA PlsjdSl^ d. 

nl&i 4b0, %di ql<£vj va* 

uni'll <H6efl iisiH d. 

3. 

MdClH 

- 7WWV - 

— vvy^v - 

^cWdUidl HiatHl Md^in 

H&d M/ttlH 

4. 

A«l 

—( )— -^— 

—(•> - 

A«l (^«a dlH cH&) 

A«l (MH dlH dUl) 

mRh<lhL twid ni^-nk awl h& q.H*iH d. 

5. 

mdidl^'i sjUuSl 

_L 

t 

^ etldAdll K| A MPl«l e Wti<HL &. 

5l dUJAdR ^Q.'Jfl HX*tl M&R «UH & 

cl 1?Ul*UlL d«Q. 

6. 

3LA'frQ2% 

- © - 

ft^cUWid-ti diva dlHdl Hll 

7. 

*LCH2^ 


[^dMdld HlHdL^ %Ukd 

8. 

dL<&*Cl^ 

— 

^dRSLtcLHlddl dAldd (<ft£v) 

HlM«ll^ niHd 
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4.6 Rw (Ohm’s Law) 


4 4LtiAdLVM 4HR Udi fa%DWId (T) M^t cldl *t &4L <V^L S^HAdL <&&t (V) <vA HHH d ? *Ai 
HHt°il a 4A vi4ldl folPlA vJltf 5»il^. (1789-1854) I ^ V ^ H<4k dlVHl, % PlHH d4i 

mLmhlh d. 3H.L H&ik hhm h£ 4IA Mifaa u«jRi Ait. 

U<|(ri 2^) - 

341 h«|(ti h& 0.5 4U* <atol GuVidl hw, 1.5 v 4 Hivfl 
Min SteSWl, 4ee4ei, a«i Ahl aSi. 

HI4CI 4.5HL Mliail HHlit &IW.H PlilH dtt (PlilH il 
PlAH, ilPWH, fcVtbi 34^ <ClMS*{l Pl«. HLrjj d.)4 %il«l 

1.5 v 4 iU H 2 &, m 344 tSU. cldi St da 

4<se42i tful 

341 HHtH PlAlH dttA Mt4 <4«4 HSL A* *1*14. d«t 
AM 3lL^ Aid! cUAHLtQ. fi%W<Ud dM. 341 MdUAj \6H sftftai 
HVtl 34^ dRdl 6l da 43*141 4^^ 4«e*(l2* HVtl HlHl 34^ 344<ilA4ilAlHi. dWl. H&WU 

4Adl M«1 St Sfefl 34^1 H4UA (I) Mrl (V)dl \6Ht dML 341 V &l M?L SU^l, dIRHLt aai 
H2&341A 'iUlA HHl3l4 A4. 


34d«aLAdAt6l : 


AH 

<42441 

dLWL 4 &JI 43*1 «u£y (V) 

dtvM c&dt U4ld I (A) 

V/I 

1 

1 




2 

2 




3 

3 




4 

4 





dA 34d4A4 UVfl I [cL|rf Vdt 341&4 44. 341 

34L4H idl HAftAt hA d ? 341 3414 m 9.0|»||$&hML 
HHft eufl. ^ML HM$l (34L$fo. 4.6). dHL^L dl3.&l <5lMl. 
341 HlRl UVd AlAdl ^U34t divtl MALH : 

(i) dklldt dUAAHi ft^dmtd HHWHLaHi 

«ft d. 

(ii) I —> V 34 i4m h 4 d. 

(iii) V 34^ Idl S^sAd* &A dVLct 3431M H«t d. 



(V)-► 

34l£& 4.6 : I -» V4 34l4M 
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3»u HARdL HHRl MVll 5HLdji [4%dXqid (I) 5Hd 4^ (V) d4dl 4 hH X**U.l4d it4, % PlHH 

d^U 4«IHLH d. 

4dH4 PlUH : ‘IrlGld 4(4$ MRt&GlHi qidAHi.4 UdR Mdl &€j.dXqM A did* SPJ. HtW 
[4%d64(4.Hlddl dAldddl a*WHKl*tt did &.’ 
hoc v 

$4 4*1 ^f<H HSl et4 *lMd : 

V oc I 

.-. v = re 

W, ^HHlSldl R hRh«i 4 Hd^lM ttlft d. 

(3H3dL %l4«.§l HVll, 

44* (V) 

aHdStH (R) = - 

[q%imid (I) 


5Hq.4M.dl SI 5HAH volt / ampere *9, % ‘ohm’ d41r 4«IHIH &. d4 4sil Q (44.311) 6. 

1 4<£ 

■'■' ^ - TiS 


4 qidAdi 4 d-o. q4 iv4 44v <ai^ HUdi cki.4 1A %a4 m\M vaua, *uh <il qidAdl anq^lH 
l Q A<hid. [q%d hR.m.4hl 3Hq.4H4 ‘^AAAAA^> ^ ai afaiH d. 

m.&l£ 4 anqild iia£4 w h4 44 4&A mM4Gi (a.d., dLM.HLd) ma aniHR *l 4 d. Mi^t u&lmIh'l 

dlHHld q.Mdi rldl q4 &. qidAHi. °lCrL A*d'l ^Ad 6&A£ld dldAHl Hd HlHdl dl*l aHU-ild d. 

hi4 <Ih 4 aid anq^Hw d. *hlh, £&A£k 4 =»iCcl i (4%dMid4 aid $4 4*1 anqilHiH d <14 qidi4 

5Hq.4H (R) Ad d. 

dl^, 4(^[H[dHH %<& M14 Ha4di ^Ad t$6lAgLd4 4^.1 WHlSldi qtj, did d. 5HL ar£l Mi^HlHL anq^ld 

44 did d. *hi 4 aniHSl dinidi d^4 qidAdR d*U <uu44 ^14. HdidA na44 anqiiH °s 44 
did &. [4 £lh %4 14-si 444 5HdiiX* dR Hdiqqi nil q.uiid &. IR4, M %qi (bha^lih'i (bh%>ihl 

4qidl adq.44 Al4t *Hd $$l6adl [4-815144 HdldAL did S. 

(^km 4 : 

220 V4 <Hltid %ll4 4A 4^4 44 0.5 A Rt^dUdld ^*ldl dk dl rl 4«Udl l^dUH-a4 

anq^lH 44. 

I = 0.5 A, V = 220 V 


V 220 

4dHdl [dHH 5H^«.R R = y = yy = 440 ^ 

Sfeldaiil 5 : 

4a 6^,G§a «fla%4 120 v 44v aniHdi 444 2 a 4 uqid h%u% «uu d. 4 Szik 240 v4 44v 
axmiHi *Hicl 4 <144 k4 uqid h%u% ®iil ? *hi 4a%di 3|*t«ii4 h«i4h ^a4 d«l ? 


fc|£|d 
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V x = 120 V, I x = 2A, V 2 = 240 V, \ = ? 


V 120 

a^RlHl R = — =- 

Ij 2 


MltiH-tl PlHH M^HR, 


R = 


•'* I, 


= 60 fi 

V, 

I 2 

= Vi 

R 


240 

60 


4 A 


4.7 MdAHidl (Resistivity) 


nyu jy 


+ 


<s> 


A <- l -» 

i i 

A <- 21 -* 

0 ) 

2A< - l -» 

PlilH rtR 

Ml|Gl 4.7 : M3 <kl hKhISHI M%R 

(i) Ml$Gl 4.7HL Mlfol HHlSl A MLSdfc«Utfll mA l <5RUtS(kl3l. i 0.5m)dl M<Rl>U dl^Pl&H dR)} 

H&WU. P mA Q oA •$&. 4^. 4M *$A (I) mA (V) lAA *Jjp3t HlHl rt*U 

Y 

R = y RVQ. A4 MditH Rj diA 4$L 

(ii) dA A HLid&qini mA 21 €lMLiS (lm) <U«IL M^Clki dRA M&WU Tslil rL-ll MqAk 

(iii) ML If £A / <a<HL^<=lL«ll Hirjj SHLSdfe'i 2A tRl«Lcil Mil M<RlM4 dR fill mA A4 MdiW. 

R 3 HLHl. 

R p Rj mA R 3 M<lM dHRl dRill VBUflL 



-(•>■ 

1.5 v 4zfl 401 


Ml M«jRlHi dHA Rj = 2R, ML B»UHl &iA dRdl Mlidi^ $b»«l (A) HHK d ^ <4% 

dR -4 dMLiS MHSQ dltusfl. Adi Md^LH MHSLl hA &. ^ Rg M^ilM. Rg = ^ H«l*L. Ml fettlHL 

mA dR4 dMLtS %LHH d Ufc| 4%l dRdL MLld&'i d- Ml*fl A4 M^H Rg «.di Mtftl 

*lA d. 


MIH, Md^ ^C-H A Md to AdL HliHlSl HI R8L MlHR U<k d. 

M <U4&4 M«l^H A CU4&4 <HHL$dl 81MM.HISPU mA A «U4Ml MlS&fcdl ^«Hl «ttd HMISWI 4d d. 
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<*t M 4dMR4 l 41 a <& miHIA 4, 


R « /, R « — 
A 


'• R “ A 


/. R = 



h 4, pA dldidl $<*l4 H=Rlkidl (resistivity) id d. GuClid 44^51 HVtl, p = R y 

. . HcRlk4 4 h X HiH 

pnL =HiH = - 

<akl£4 HiH 


Q x m 2 
m 


= Qm 


44ll l<H<HHi kc4i 4$4, Pwi klcj-4 Hdldi ku44 4<4kidl ?44 d : 

£*W 4.2 : %2<U& H6l€4 *l«4kidl (at 20 °C) 



&k<a hvQ. we d ^ qidil 41 Pk-si 4^44 4<4kidi 4^1 d wil ^HdidilHi A k4 v q.4l d. 
RtR-lild (Si) 4t ^(dHH (Ge) %«U d4l4 *l«4kidl =lldi ildl ^ ki^ Hkldil Aldl 4rfl dlH d. 

414 AhA 4kldil iS. d. 4M.I d4l4 keit HdmiHl Hdl4 (3HHl°L *uh d. 

&£Um 6 : 

l <HHl& A H^Wdi 4«Rlki d«4 4k*lk 4 Q &. 41 *Sf UiRdl 4k*lki dR %4 

<HHl& 1/2 ^ 41S&&3 &k$«l 2A dlk ^ d«4 *tf4k ^e<Hl kll ? 

Qsti HkH dR Hll, R = p Y, 44 dR Mil, R' = p yr f = ~ 41 A' = 2A d. 

A A ^ 


R' = p-^ = -p — = -xR = R' = — x 4 = IQ 
K 2A 4 K A 4 4 


©^Cl 
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(fcl&a 7 : 

2 m ital&IMl, 1.7 x 10" 6 m a H%lddl diHHl dl*A add^H 

2 x i(r 2 n d, A A«hl 4 andAHicu aai. 

Ski : 1 = 2 m, A = 1.7 x HT 6 m 2 , R = 2 x 1(T 2 Q 


/ 

R=p- HVll, 
A 


P = 


R x A 2 x 10" 2 x 1.7 x 10" 6 


= 1.7 x 10r*Qm 


l 2 

4.8 fcwAAil “Asia (Combination of Resistance) 


d*t dniil pocket IRA HleflA *^hl d ? cihA. cIhL anA* ateattai %u*t vteei AsAeu IhiA. 

5*il (3H*ia$R*ll)Hi hAoi °$t\ h&hhhI h«il^ Cnn^L k d. *u h& 4*ul4 Aa a*qAH 

3»l*l<U dldl \e»WL addSMl &. 3H.L tiP&d 3*UHi8l ^€04 a*l<ttlAA M\*i a**M.L WUdVlL 

3**iqi kcuis a*qMA AsQ a*A hhUu hAh'l Ail A«i4 *i4lA rilA. a*A hlhsI 4*<tAH*u ^LsQ. Asia a*A 

HHldl Asia fail fafcjd a*OHia i^4- 

(l)a*«iAA^ «teft Aiia : h&h«mi A PL|aA <iA Air iidi <t^ a*qMA A4 33. AshihI a*fa. d 

3 r *M &lr anqiLHMM Haft *lA fa^rtJWld HHLd Ah a*A AA qAeii H& $Ad aAi *tf Hlpl GH&& 4 . Ah 

A A HdM A A Pi^aA qaa( AsIIhL ■tflic-u d Ah i&UH. 


R > I 

— WWW — ^ 

Vx 

r 2 j R 3 

WWW — -WWW — 

— V - V 

v 2 1 T 3 

B 

— I 

; \ 

I 

■ =>. 

' I 

I •' 

+ 

p 


+ 

1 - 

I - 


(a) PWjfMRvt W ^ 

an^Cl 4® : addAA^ %Uia 


HL$[A 4.8hI -HiL HdM R 1 , Rj a*A R 3 A A a*A B qaai MhI <^ 0 L Mli«U d. a*tfl t\ls a*qAH 
Rj, Rj a*A RjHM «AA RHUJ (0 HHH d. | 6 l HU&fr V a*qAAdl HHlA qSaUH d. 

Rp R^ a*A R 3 a*qM UVA Ae&V ilH (faSj,d(&[AHldA d*M.d) a*^A V,, V 2 a*A V 3 Ah A, 

v = V 1 + v 2 + v 3 . (4.8.1) 


«fa, hRh«IHI a*L xa a*eiMA HeA -A *ls AA a*qAH R AmlhL a*iA i %*ll hRuhhUII <tAA HHld 
i AeA <* *A A rA h&hhA m$p{ a*qAH 4 ^«uh. [yaA a»o^ld 4.8 (b)] 

aH^6H a*qAH Hl^ V = IR . (4.8.2) 
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Icj^iisi uicl ^^eikHlsi 


... (4.8.2) 































PlHH M^m, 

R x HlA HL&ir i'LH, V x = 1R, (4.8.3) 

Rj H*A 4&V ilU, V 2 = (4.8.4) 

R^ UvA A&V ilH, V 3 = (4.8.5) 

(1), (2) *A (3) ^eQ, IR = IR, + 

/. R = Rj + Rj + Rj . (4.8.6) 

*U. (3HV& AA «LAIH h AsILhL lifteiL HHL V aVllA A*U«fl. <IhA WiQ&l *1«lAH R 

d. 


MHilAdi itefl. sJUusi mH 3*uhA k<sllA hi<hA A*tL euSA : 

(1) Ml HAlVll ‘tfUl'SlHi. hRh*WI f-\b ^qilAA eAA RHU4 «.HH Ah d. 

(2) AsftHL frlkl wl HVtl £0. «&£* iiH &A *wAH H3.HI ^LHHl *IVU«U. H3IAU 

Ah d. 

(3) *u h&hhhl HH 46 H mhAh^ »j6H hRhhhL *4<ai AaA nisi mhSih a*A Ah d. 
Geum 8: 

A 12 v-fl Aa 20 ft *mAh«u«u < n»i h^hhhi uhus^ 0.5 a 

fe4 %lh^ Ah A <h&h %uA ^ 2 <hi ^aiA shhAh Astlni AiA ASA ? a»u h^hl A dii <*AA AAv 

£m &A 4& ? 

<&& A *whA Asdni ii *wil*A r, Wl hshhi *ihAh^ Rj aAA A ft^dHftHH *u£Ahl 



24 = 20 + Rj 
.-. R 2 = 24-20 = 4Q 

a\, &UHHL A &41 H»lA AAv ilH v 2 = I R 2 = (0.5) (4) = 2 V 


%U!& 4.9 


(2) *wAAj wua? Adift : hRhhA A Pi|aA h»L Aa a*A h^ shhAA^. *W1 €Lcl AmlA 

i %*DL [cL^dHHLtJ^ «A«U H& Aa A*U MlA (BH61<*H Ah *A &h ^hAHHL ^ &4L HAA «U&V $H 

%hk Ah A rl ^ hA mhAA anidwl TfUAai d tin a&uh. 















4.10 : WUd* $im 

MJL$Gl 4.10 (a)Mi ■*» fcwilA Rp mA RjA l&£Ml A ^ B <l»l WMl ^61L ttli<*ll d. M«fl 
Mqqtfki *Ls dWdi &siMi 4s mnw Pi| A m^ <4® ciwm &si*ii oft®, «ihw Pi| B m*t %&a d. 
M*ft, $i% A MPIM fa^dUqUA Idl -XM. <HL^L d. «3ir Mq&lHUft q^dl MdUA <1 MqqLHdL M.\ Ml4ftd 

d. m€l l MqSw. R r m^ R 3 ni«tl qftA fa^cixquA m#A i r \ m^. ij d. mi ft«j,diiqui4 gi uqqi4 

nftwu 4 a fa%dnqus teal «uh d. 

•\ I = I x + Ij + Ij . (4.8.7) 

*.hur <&ai i^s MqqlLH qq4 <u<^v iin ^Ls^fl. <u<&v (V) $a4 v Ah d. ML*fl, M)L»4Hdi (riqn 

H^, 



%L*ftMa (4.8.7) HVft, 1 


V V V 

— + — + — 

R t R 2 Rj 


mi m&h MqMA h&4 mi Hftwd 4s MqClH r 44 %UqiHi mA M H&H*iHUfl qftA uqus 
I $2<H)l V q& [MJL^Cl 4.10 (b)] 


I = 


V 

R 


V 

R 

V V V 

- + - + - 

Rj R 2 R 3 



1 1 1 

— + — + — 

R] ®-2 ®-3 


. (4.8.8) 


M«ft MqqLH R^. mi m. Mq44dL anidi 4sia4 nn^q Mqilk s&uq d. 

MqMdi HHidq 'Ana hi£ 4^4 mimA 44 eitS4 : 

(l) an^sq MqqlH R<i <*«d, i\s MqqlHdi <hm \6HMi aqqi«ii Mqinq Ah d. 
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(2) 6.14 HkM HVtL ilH H«1 d. 

(3) 6lA MkilkHM Httll tldl W.clUA'ii *UAL"IL j€l Hkld %2<al H^L d. 

(4) ^ ttHLctt tfftfilL HHLHL HLHL \6HHl A^rtL Hbj H«t d. 

$6Rg« 9 : 

*% 30 v4 *42 A wA aairivii sS&ai d. fcUfrM 7.5 a 4 Gl€£ftu«u»s hRmmmML h%u% «au 

&. «$l ^ 10 Q %A 12 £2 Ak, A Aw 1^4 M. 

V = 30 V, I = 7.5 A, R, = 10 Q, = 12 Q, R, = ? 


V 30 

hRh«m! MkilH R = y = — = 4 fi 

»A, R, Rg *lA Rg aHLctt. ^<aL d. 


*U*Q, 


R, 


_1_ 

R, 


R 


J_ 

R, 

1 

R i 


_L 

R 


3 

1 

R, 


1 

4 


J_ 

10 


1 

12 


J_ 

15 


15-6-5 

60 


.-. R3 = 15 a 

(56um 10 : 

4A4 3»U^[rl»ii 6*l!A<H kfttfl h£ K& A a>A B Wl^Sl *wAk *M. kHV «424 hi4 «AA 
GUjrUMM I *LL*AL. 


+■ 


I 


10V 


R = 5fi 

WvW\r 


R 1 = 5fl 

“WWW 




R3 = 5fi 


B 1 *UgGl 4.11 

Ml^Cl 4.12HL RcHiOL (a)Hl 6 <lWl Rg Rg ^tlHl &. 3»U«CL ctHdl 

R' = R, + Rg 
= 5 + 5 
= 10 Q 

&k, R' R 4 Hl*l aHLctt d. [yaA a»ll|Cl 4.12 (b)]. a*lL«ll cA4 aH^c-k a+kAk, 

J_ _ J_ 1 _ 

R" R 4 R' 




77 

















*Wfll 



R’ R* = R, + R, 


4.12 


R 4 xR 1 
R 4 + R* 

10x10 
" 10 + 10 


= Sfi 


R" =4 r x %u*l AsUh'l 
d. [$4 3HI4& 4.12 (c)] 3*U*fl l?i| A 
B RL& *w3k 

R = R" + R, 


= 5 + 5 


= io a 


423ni.iQ. ga n«ud, 


i = 


10 V 

10 a 


= 1 A 


§6UU<il 11 : 

hi^ 4 *ug[<lHi 6*ilel& ft^ti uKhh4 a *iA b 
untfu *i<i4h 44. 

<&£i : tfiXHH RftWU Rj *hA HsCIhL d. 

*U«0. R’ = R,+Rj = 3 + 3 = 6Q 

*H1 V 3A Rj R 4 RB. -BtittHL &. 

*U«Q R" = R3 + R 4 = 3 + 3 = 6Q 



Rj = 3£2 



R3 = 3ft 


R = 3 Q 

4 - 
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cR r 5 , R’ h4 R" -h£ih Hd&u %mur d. hi4 a b w dkdd4 y.Hcj.c-d HdSld, 

j_ j_ j_ l 

R R 5 R' R" 

J_ _ j_ J_ J_ _ 3_ _ J_ 

“ R " 6 + 6 + 6 ~ 6 ~ 2 

:.R = 2Q 

(3) Hd4l4dl H.4 $ld&i hA $R$ld£l : Hd4l4A 444 <*Udl4 dftdd4 §0. 

Hd^H dA d hA rlHl ddl*^ \C-d d£ d. HIH, dftdd4 Hdl^ [Add^l iRdl Mil Hd44^ 44 44151 
6d4l4 d. HI Gdiid (4%d 6diR5ll Aw d*dl 4hf4 441514 ^CrtA Mains Voltage Line (230 V) dlA 
45(14 <fcUdi4 hi 4 d. hi4 wr M (d%d 6u*R5i4 4i H.CSa did £ d^d °s din?. 4d4 m 
d hA R^dHdUiA H2H4 d. dfellA (d%d 6d*R5lA d^ ^rtlH H<& d. 

•4 (4%i 6MJR51H 444 <4sdl4 Hid dl dftddA HlA<H dlfchf dAdltf Wt 0. U.d., 240 V 
H3. hlA *Rd‘l d5l HCHA 240 V dl4 45(14 ^di ?Ri> HCH.4 80 V <?te<£l dK^tf d.4 d. HRC-U HL0L dK&tf 
H3. dHl ^dl dddl4 HSRl HLHl *lidl d4. 45(14 ‘SlAai 6d«444 M 6d«.5l <HPlil Wl Hddl dftdd4 
0RU51 dA A dkdd4 HdltA dAdl d4 hA Hlildl (3Hi^ll MH Wl <Hd d£ Wl d. £l.d., 45(14 <&lM 
■m <d<H.44 M ikh H<H 614 m dl Hlildl HCH dilRld ddl d4. 

d^ <4 HI *5ld dCH.4 240 V dlA d4d3. <4$dl4 HlA dl -did dCHA 240 V Tte<Hl ddld dK&tf 
H«t d ddl M =4$ HCH 614 m dl dlildl HC-H44 (d^dddUA dAdl^ dl% d hA dHl dilGld d$l. 
HIH, %WUR <4$l5l4 (A%dddl<i4 CH^ll'il d^ d4. Hld5ll d*4 SRS (d%d 6dS*5ll %dl Is HHl, 

441, d^ 240 V4 Main line y.l4 ^.Hid^ <^<41 4d d. HdMdl UHld^. ^l^lHi dl^Hddl dHc^H 
Hd4ld d2dl 4di4l d^ HHimni [4%dddi*i »l«i4l ?isih d. 

4.9 R^dUdld4 dl41d Hd% (Heating Effect of Electric Current) 

WR dCHHi^l [4%dUdl(i HdR cdR HlHSll H^Hd i dl4l dHdHl 4 °RH dlS <WH d. 

hi 4d ^ %di \k%d Gdi^ini R^dddi^ d^iddi 4 hl 6*hi 6dt»d b\ d. h 4 R%i6tei^j. 
6^161^4 yildl did d, (4%dddl«i4 dldld Hd^ d. % 4d d4§l(friction)^ iR^l dlRi6l^ 
6^.161^4 ?did^ did d cl ^ 44 Hd4dA 5 rsI [4^61^ 6^16144 ^dld^ did d. 

(4^61^ (Electrical Energy) : 

Hl4X l M Hd4id(R)Hi4 Rt^dHditA d4 d. hi ddi^4 ddd d^di ^mi nil 444 4&%u 
t\h R%d<HRd 6l4 Hld4 d^ d. HlH'il ddl Is V dW4 <4e4d Q %20l [4%d(HR4 0l(44 ^IHdl 
d^4 ii*i, 

W = VQ 

[4^dHdl(A4 otl^dl d^4, 

Q = It 


Iti^cl 
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.-. W = VI< 




Adddl PlHd dVtt, V = JR 

••• w = or) ® (o 

W = I 2 !*/ 

=hlh, / ddd 3Hqiik RdiA h 4A dHid I % 2 <A Ah A Adi hhIA k%d(3l4 w %a<A d, 
(3*Hl(MHi 3dUR *UH 0. 

/. b*iM (H) = I 2 R/ 

(3d*£id dAi^ilA “gC-lA t iA d. Hid, HdAddi (3cH~l dA (3*H.l, 

1. H.A<H HcRldd'l ddR Hell HHlddl Hotdl ddddUildi Ad d. 

2. Hld<H HHld dll d HdAddl ddddlSldi Ah &. 

3. Hld<H H<H.Ad hA dHld dll A ddHdl ddddlSldl Ah d. 

(d^dGl'fcl HdHl (3*Hl(MA SI Hid joule (J) d. 

(d^ddHldd <AA (3AIH. dA 6Wld HHMl <3dHl°l APfol SPHdHl Hd^ldl k<-Ui GdWAdL did d. 
a.d., 64G£i Ae*, tSAG&i tM, Ae^Ae*, iRe*, Hldd All. Al dAa dmi k^d (3d*RA %hi l hhi, 
wlei, k^dAe* AIM fa%iddiAl A^ 6cd~i dA 6*di h[AAIh d. 

IdGJd dl«R (Electric Power) : 

&%d dl=R aJtSSl td^dCMA 6? He«l l Aid ddddi HdlA k%d(3l4(HdHl G^HdA (3'dlA4)d Hl^ 
id &. dl<Rd d$ll P dl Mlkld d. 

HdtA (H%d(3l4 

ddd 


W I 2 Rt 
t t 


:. P = fa 

Hddi p = iv (r = y ^di) 

v 2 / v .v 

HHHl P = — (I = Y W 

dlHMl SI Aid joule / second Hddl watt (W) d. A 1 AA k^dHHld, 
dAll Ad A 1W dl«R HdlA itkld. ddli^L (4.9.2) dM, 


. (4.9.1) 

. (4.9.2) 

. (4.9.3) 

vA neA <sri dtldddi 


1 watt = 1 volt x 1 Ampere 
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(q§llel ?Jld e^cficil 3 ) 


= 1 VA 




[eUjdGl'&il : 

Pl%dUldi4 <*U«U H$HR, 

w 

p -T 

/. W = P x t 

/. 1 <£<a = 1 dl2 X 1 ^UrrS 

Pl^dSl'fct ml dR &s< dl4 4dl4 <HddR4 GkiLdLe Hd* (kWh) 4iH d'RIH 6>. 

1 kWh = 1000 die x 3600 
/. 1 kWh = 3.6 x 10 6 %<H 

'R-d'RRWi % cMl dk dlH^l 191 rl4 oi>Sld^l kWh4 iidl4 h 4 d, $4 ^Fte (unit) i4 d. 

.-. 1 *jPi£ = 1 kWh = 3.6 x 10 6 <£61 

100 Wdi 10 hhA l K-oi %4 m.% *iHdi4 h 4 dl l ^Pte %eefl ft^dStesl win 6>. 

Seidel 12 : 

4i 6<43£i 6444 5 A Ttec-il Hdid dd 6>. <4 644 Hd£ik 44 Q 4 h 4 5 PiFte wPihh k<4 

(M d*Rl6 d$l ? 

Ski : 1 = 5 A, R = 44 Q, t= 5 min = 5 x 60 = 300 s 
(d%d(M W = I 2 R t 

= (5) 2 (44) (300) = 330000 = 3.3 x 10 5 J 

SfcUWH 13 : 

Hi <HCH Hi 220 V, 100 W C-OHC-l 6>. HI HCH4 HdiW. k<4 gft ? HI HCHd 220 V diUcU 
444 k<4 Hdld HHR *l$l ? 

Ski : V = 220 V, P = 100 W R = ? I = ? 


<h.ch 4 Hd^lH 


p = 


X! 

R 


R 

P = 


V 2 _ 220 x 220 
P = 100 

vi u4l, I = ^ = 


= 484 Q 


100 

220 


= 0.45 A 


Ssum 14 : 

4i Ui4 100 W, 60 W HA 40 Wdl *§l HC-H ilWl 2 i<Hli dHildl 4d 4 30 I£dil4 ka<Hl *|Fte 
PU|d<M dUiltf i4dld ? 

ski : tt. && h44 <M P= 100 W + 60 W + 40 W 

= 200 W 

ihfdl 2 MliHl h 44 (M = P x t 


©^cl 
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= 200 x 2 x 3600 W 



= 144 x 10 4 W 


1440xlO 3 
" 1000 x 3600 

= 0.4 kWh 

30 m 4A 6l4w= 0.4 x 30 

= 12 kWh 

iA, 1 unit = 1 kWh &. 

30 MhIA |6l 614 = 12 kWh = 12 *j,Cte Mil. 

4.10 PUjdMdli4 ^LHlul§lA (Chemical Effects of an Electric Current) 

^ U^Rt 4^ 

Ai«Jddi A &il fill. Ou dA M <wuAei 

MlH^ilM)} Ail A*d HSRdL etlPmUQ. A“l4 llil ttL) 

HlStt(distmed water)*(l <H \<M Aa 4A3.HI AA 

&$lA 6cuil. hi *u*t *Ia dtA *m, n v4 ^ 

Asd HA *lA A«l Ail. A«lA Hl% Aldl 1 ^ MLH d ? HfiH 
MHl ? dA *l*j ill Sr H<SH HL<^ d4 *lA. PlcU d 
aA, uigQtti Aj 44 himI. (HHdL ^ mjl 8U4 ‘muA 
-ien.Hi.Ml HW 4 HlStt A.) 

dA A*j ill l H«H. HIM d. HIM A4 IIAIH % 
hIA^ Hied (%w<ui nil H«uiA d. wl aiHhH 

HLfitl % SIWHAv HLHSl (3H»il=>lHi a&A tflA cl ft^cttWli 
H& $<tliA d. (H& °S »ClHl il«l i HH ilH A <L^«tl4 
*<kA Hi^ AtfA 4A.) eflvufl hi£ «uiA Ah A4 
swsilA "6AAgleu.6e” aA d. 6AA|leii.6e4 4‘tfiwii 
Hd hA *SL HIHA filial hA d. 

Pt^dlWli k<Wil Hll Ae44 H« t|A ll&LHfilA HBMLHI VMIMfeR d. $\Zk Ah Atfl IIAIH l UmHRli 
Ql'rf'i (A^dSlTfcu 3HLc«SL $2.11 tfRl *UH &. A HI V MHlSl [A^lShAA &hA=L ^ HHlHl§L4 H&*UHl AlHLMi 

a 4 urn ? ^ ft%ix«ui Atf imHa*u4 m&r h£ ilS hA ? hl 4A4 w^lri a4*A. 

(Electroplating) : 

HLflll OPQrtl HI. 4dL(gold)4 dl«l M4l4A HK6L 4dL fol iMIdl tl4dL dA Am ill. HI.4 dl«l 
44 i dlHlA MSI M4L<1 lUrlH. HI $ M2dl 6RL clA d. HI aHtfHL 4^1 tldoHL HHlSl 

Aa <4awl Ami a^e(CuS0 4 )^ ana A. hi slhsihL %«u hi 4l«i MiiddiA d A eQ>U4 mh4 hA 


A»h 
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ih$M «iA ^Acilg 





































*li Cu(di<i)4 ^2, A. ^dl AhL 3 iSi. HI &iA %<& %ll«L H2& 
Hl£[A 4.15HI 2*lWl WHl?l tAI Hiil add ^fl. HfcUHHi mid 
UHR 8icil IdlHl Hid di dH < &Uil l Hld4 HH4 U3 Cudl dl«l 

>o 

HiHl d. HLd In nn ? 

\3 \D 

H4 6 Ai£l<Hl 62 d*U iiH3 H<£2 (CuS0 4 ) <44<H d. HI 
sadaHUO, (4%mid hhr i3di A Cu +2 hA so 4 - 2 %di Hindini. 

dAdltf Wi &. Cu +2 Hd<Hl£d 4dl4 im |d (3^2^. Is HH4) d3$ 
°l[A hi l HH4 M3. Wl «llH d. HIH, HH4 H3 dkl4 Sl«l &. 
Sild'iLHl ^ d'lHldl HWl^Hi ^2dl d4. iRSl i Hd |d (Cu) (3H3«I1 
dlHldl HHHl^Hi. sUdSLHl Wl &. HI H-siCdA M^VeU^l 
(electroplating) id 15. 



Cu4 

^12 


Hlrj4 HH4 


CuSO. 


Hl£(A 4.15 : &%ldltfl 


6Aigl'-ei[&>l4 ^ld dA <HiHi4 Hitt d^Hl (3H3 dNy [did, ilPldH %di nil HilddlHl HlA &. %4 
d^d il2 d <aiA Hd A4 HHi dA. 

£\Adl Rlejjd ^e*lit3iildl IdHHi : 

6^141162 sUdSlHL [A^dkdld UHR i3dl sUdSldl :W3l HlHdl Hd %d d^$ hA Hd Hindi ma |n d3$ 
d(A h\ & HI Roaifd4 nfinid ^a^lRdRiy. id &. HI JlBnidl H^Mld i3l Hl6i<a $AiH (1791-1867) 
6&kM£ibi nnA Hicj. ken hhisihL %d m.3 tthl n$l Adi hiMi Finni hiahi, % 44 ^sH &: 

$4i£i<Hltf2 rtldSlHi Pl^dXdld HHR i3dl Mi H3 VHl Hdi Hl^dl 'SM 
^4i£lC-ll^2Hi4 HHR ken [H^dHR Qdl aHHHlSlHi din d. m oc Q 

$a [=i%d5ad§iiHi4 HiaRHi [dstdmid Hia3Mi ann aHl mor i3di Mi 
HlA $ 2 l Hidl Hlrjjdt <yM dMdl HiaidPIli ^C-n'li(e)dl aHHHlSlHi din d. (il^S Hl^dl HRlinteli ^C-nii 
3H2Si A Hl^di H3Hl[i§dH £«l hA A4 %4 < yidl4 ^lld3.) 

-\ 

dA 4 sftwu ? 

(A%d(Hl3 : [cL€J,d<HR ?A H3Hl^HL 3A<Hl Hi2id hA 6Ai£ld4 HldRi ^§IHA d. [A%dHL3 A 
Hil3dl d : (1) Hd [A^dHR (2) 3*ySL [A%d<Hl3 

Id^dUdld : HiH ^Hndi dldidl M Hil Hlii9&Hi4 dddl (A^dCHRdl Hl^Hl ‘Sf^HlA [d%dHdld 

iA d. 

I = y, [A^dlldlddl HiH (A) d. 

\dlt%i [A%dndLd4 CiHLL dldiHl 6Ai^ld Hdld4 Uhl i3di Anm d. 

• lA^dKnlAnid Hdd HdM [A^dAxHidi ilt5 h'si Pi| ^Hl ^Ain Hd tA^dou^A <Hiddi [A%4n 
h«i (A^si i3di nidi ii4A A Pi| niA-j [A^dRntAHid id d. 

s_> 
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[A%«bldl M A B q.«A4 [A%d[k[Adld4 d$ldd AdA 

HAH Hd [A^ddLRA [A^Qd H«l [A^S, A4 B ^Q. <h£ W did AR^ H$4 Aid. 



(A^dl^dlddld hA [A^dt&tddlddl dAlHddl ^d J / C Hddl volt d. 

(d&d <Hl(dA dktMAdl dUAAdUfl. HRUR ddl [A^dHdld A <U& HR, C-U^ Hllc-ll 
[A%llMAdlddl dAldddl RtdHdUildi Aid 0. (I°*V) 

V 

HU£d4 [Add Rj,* Rd^H : V = IR HHdl R = y 

R dldAdl HdRlH d hA Adi ^AH Q d. 


dltAAdl HdRlH =A $«d4 °&d Hd Adi H^HISI HR HlHlR Rid d. 

R = P y, Wi, p= H&lA4 HdilHAdl, l = HdClHA dLR4 C-idltf, 

A = HdRlHA dlRdl Hlid&’j $U$«l 

R ]5 r 2 , r 3 , ., R n HdRiAA iteOdi ^di AdAi hh^c-h hhrlh, 

R = R + R + .... + R . HdRlAldl A4 ^UlSld'l S.RA HdRiHdi.4 dAdi Hdld Rldld Aid d. 

1 2 n 

HRr^ HdRlAl HRdl dU^TT ilH H<Hd H<Hd Aid &. 

R , R 2’ R 3’ R n Rld'ldR <Udi Add! HHrjjC-H HdRlH 

1111 1 

- = - + - + - + .... + - 

R R| R 2 R 3 R n 

HI HAlRdl ‘fcUl'ildi HdRlAl d^Adl dK&tf jld Rldld Aid d. HRcj, Adi4 dA4 Hdld $£l 

$£l Aid d. 

M IdOld Rldd (0 dll (R) HdRlHdl dUAAdUtl [A^dHdld (I) HRUR ARd'l Adi HdlAl 

[A%d<M 

2 V 2 

w = IR; = — t = wit 

(A%d(M4 =AaH joule d. AA kWh HHdl ^Plddl H>Sl dlHdldi HlA &. 


Hid Rldddi Hdtdl [A%d§l4A (A^d HldR aA d. Adi HAd dig (W) d. 


P = 


w 

t 


i 2 r 


V 2 

R 


= IV 


■ [A%dHdld4 RlRUdt^lA HRIR4 HS.&4 HA Hl^dl dVl 4® Hlcj, HR Hdlddldl 

H^tdd tiAAj^Add aA d. 


$ naA hr di«i ddmidi Aid AA AeRldi %d rilA hA % Hi^ti dVi ddiddi Alh AA AdRldi 
Hd %d rhA 'A^qidi hiA d. 


fcigiici ?)ici e^ci'itila 
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*U<*U*l 


1. U*d ml 44 *ll4<Hl %U=*Jl PtK-H Mat *rt\ : 

(1) fo%d«Hll4 SI *l4H . d. 



(A) 

*lPmi 

(B) 


(C) 

die 

(D) 


(2) 

1.6 C [ci^dcHRHi 6 &*£h 4 ami k4 did ? 





(A) 

10 17 

(B) 

10 18 

(C) 

10 19 

(D) 

10 20 

(3) 

l|iA 


.. mA. 







(A) 

10“ 6 

(B) 

10 -3 

(C) 

10 3 

(D) 

10 6 

(4) 

44 

4il AHl H6l4»U ^5d 

HHlft 

mR 

din d ? 




(A) 

di% 

(B) 

Aia 

(C) 

IHl 

(D) 

C-UM4 


(5) *iLdJMl PlHH HHUSl . 

(A) uRmni mid mRdi mCm. q.4 d. 

(B) uRmni cil&y mRdi m&H q& d. 

(C) uRmni 4£v q*uwL mid q4 d. 

(D) hRhvu 4&* qmwi *wSto, *i4 mid Hd q.4 d. 

(6) [q%d.mid*j ^a .d. 

(A) I = Q t (B) I = y (C) 1 = ^ (D) I = W-r 

(7) *U qididRH'l®fl 2 A Pl^dmid 1 PlFte Hll Hail SldlHl *m d. *11 dllHUfl. Hail 

Hdl |<H [el^dCHR dll ? 

(A) 2 C (B) 30 C (C) 60 C (D) 120 C 

(8) *b P%1 (3Hi^lHi 4.8A % 2 «ll mid Hail «UH &. dl rlHlMl 61 && HSU* Hdl 6 &A£h 4 ami 


(A) 0.33 x 10 19 
(C) 3 x 10 19 

(9) 44dlH'l4 b^ ^A HuRtf enR d ? 

ai4 

(A) - 

mid x am 

(C) £l4 X [elSjjdCHR 

(10) ft^dlMclHl-Ml dSlHddl 5H£H . 

(A) J (B) J / C 

(11) 3 C [q^d<HRd Pl^d^dl *1$ <4*1 

qwl [cL^dR«l[rlHlddl d$LHd k<HL dll 

(A) 3V (B) 15V 


(B) 3.3 x 10 19 
(D) 4.8 x 10 19 

al4 x am 

(B) - 

mid 

(D) m4 X R^dCHll X am 

d. 

(C) JC (D) C / J 

\&% lj.4 C-ltS mi 15 J M4 b1% H4<j dlH dl d 4 
? 

(C) 5V 
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(D) 45V 











(12) *L4 qitiwnnl 10 ft d. 44 1.5V4 ^Udi 4 hl 4 is4 [4%d>i«ud «i44 ? 

(A) 0.15 mA (B) 1.5 mA (C) 15 mA (D) 150 mA 

(13) <Ud4dU4 Hd^WidL ildl H* *UHlftd S ? 

(A) cU.%4 elHltf (B) rtUMl *ii.sde.di 

(C) dRdl it (D) dUdl ifli 

(14) 5 ftdL *W,CmA dttdl ML*. giil A& 4h 4 ttHictt tiMPU *U.4 4 4 h4 %LHcJ6H 

. «Ul. 

(A) 1/5 £2 (B) 1 Q (C) 5 £2 (D) 25 ft 

(15) $<*i4 m«k1hml 4 *l4H . 

(A) ft (B) ftm (C) % (D) % 

(16) 44 ui£ta fa%d hRh*i4 A b 4?4 *wClh nk ? 



(A) lft (B) 2 ft (C) 5 £2 (D) 10 £2 

44 Mifoa [M^d u&m*i4 Pi| A *iA B <*A hh^c-h 

(A) 4 Q 

(B) 8 0 

(O 2 a 
(D) 16 a 



(18) 44 Mifoei Pie^d mRh*i 4 Pi^ A *i4 b hiM 
5 ft (A) 2.5 ft 

(B) 5 ft 

(C) 12.5 ft 

(D) 20 ft 
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(3 Slid Wei 2$eikcil:g 


















(19) kWh s£ CHllclS *lRl4 Aid d ? 

(A) blA (B) PlSjjd HLeR(C) k^dHeiltS (D) k^dRdlclHld 

(20) 1 kWh = .joule 

(A) 3.6 x 10 6 (B) 3.6 x 10 3 (C) 3.6 x 10 -6 (D) 3.6 x 10“ 3 

(21) Ab gS iUk 220 V4 dK&'tf ?HlHdl cl 1.1 kW %2C-il HI <VL hA d. HL 42*44 k<iL 
HdLtS q.^dL dil ? 

(A) 1.1 A (B) 2.2A (C) 4A (D) 5A 

( 22 ) ^ck£iaikdl SIWli fc^ctHdUS^ ddd sVt efl^L did d ? 

(A) $Sd ^Sd 6&Sgld (B) $Sd Hd 5>UddL 

(C) SSd HlHdL (D) Hd mA XM HLHdL 

(23) Hl'ifl, k^d Hll . d*Ti d3 &. 

(A) %dldS (B) *HAldS (C) 5>kdlt4S (D) *H.l4-l Mil =HS HSl dte 

2. 4*ldl HMldl £s4 &d* 3HIHI : 

(1) PlSjjdCHR AzA % ? cldl HSR Wldl wA cl4 AbM. C-lMl. 

(2) ^Sd 6<HS£ld 5H2«a % ? cl H*4 dldS HS.ldi =41 =!HdUiS H?.l4 *mkl. 

(3) Pl^dHdL^4 <*U>dL HlHl 5dd ddL *lSH aUMlkd s4. 

(4) ^d*l4dl Sl4 5dd fl4d* 'ttUl'illdl Sld&l-^RSld&l TOldl. 

(5) \A%d \l*dS*iil Hlkil £&dl IdHH CHMl. 

3. 4*tdl HMldl GtR a*llUl : 

(1) [=L6jjdR«l(cLHld AzA ^ ? [cL^d-Rd[clHld4 «*U«U *iA cl4 *lSH TOldl. 

(2) 5Hd*l4dl Steft Am. y.H%4 cldl ttHcjjC-H dRdl. 

(3) ?nq.il4di a4d* Am\. *mi4 ddi ^h^c-h *&&&$ ^ diki. 

(4) k^d(3l4 *rnidl Hd cl’i ^ dR4. 

4. 4*tdl UMtdl &Hd«lR fcttt 3Hl4 : 

(1) dl<Sldl SLH4 ?Hl£[cl £l4 cl4 *ddl Wldl. ?>U SlH SlRl dltSS4 ddL k%dHdld^. d«id y.H'ttldl. 

(2) ^elssic-utte AzA 4 ? 6&$&eii6e4 k%d^ ddd Mitadi Hdloi'i dsld s*l. 

5. 4?ldl U*4dl *j,€l*R GtR *u4 : 

(1) ?4^h 4 [ddH C-IHL. 4l^Hdl (ddH^ Plkld S*dl HdPl^ qiild S4 hA cldl dl^Ll Tfilkl. 

(2) sVihGhi (fokgV&Koi) AzA 4 ? kid^i =hl 4 anwil. 

6. 4ddl filMd-U oi«!l : 

(l) A Ah H<mi 400 mA Hdid l m.z nil q.44 4 h 4 cl44 kai 64sgid h%ur. diL ? 

( 15 x 10 19 electron) 
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(2) Aa fa%d N«*LHiA 1 A<HlAHi 1800 C pL^dNIR HUll HLH d A Pl^d «*Lec*tHL«0. feA JWM «AA 
4& ? (WIN : 0.5 A) 


(3) 9U!i nhAA 5 Q. 10 Q hA 30 £2A anidiHi Ail 12 v 4 Aa tol «i«l •Alai d, A 
(a) hRrhA $61 H«lld (b) hRhhA HHflC-H haAK AA. (WIN : (a)I = 4A(b)R = 3fi) 


(4) NL$4 HL$lclHi MlS«Hl »£tfH NaAA 12 V4 
M aift A&oi d, A (a) uRuhA wh^sh 
haAh (b) H&HHHiA «AA haw AA. 


(WIN : (a) R = 18 £2 (b) I = 0.66A) 

12 V 


K t = io a 

-wvww — 

R = 40 Q 
2 

wwwv — 1 


(5) 4^dl ufcUAHi. »j£H AA : 



I 


R = 30 fi 

r^A/VVn 

■wvwvv-- 

WWWr 


= 20 Q 


R 5 = 60 Q 


(WIN: 0.1 A) 


(6) 4*1 wiRei hRhhhl Pi& x hA y a*A haAh AA : 



\ i 


(7) 100 W nA 60 Wdl N6N HHid^Hl Aa 220 V filled %llA A$SU d, A HftHHHl iaA HAW 

cAil ? (WIN : 0.73 A) 

(8) Aa 6&Gj>A AttA 220 v4 filled aA AiA A 4.4 kW %2«tl HLAl W.3 d, A 


(i) hl AaiHi.4 nail aA haw nA. 

(ii) hi 4siA haAh =»iA. 

(iii) 2 A<HLAhL hA4 fa^dSlA NSll. (WIN : (1) 20 A (2) 11 £2 (3) 3.168 X10 7 W) 
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Rigid aid l^jsikHtg 




























5 


fu^ciwcjiedl ^wslei waei 

(Magnetic Effects of Electric Current) 


5.1 (Introduction) 

HRRldl HiWli HlHSt [ei%dHqid4 dl4q Ah^ ^RttHPIli H%Rl4 HWtRt i4. H^d HiRSlHi HlHSl 
P»%tliqid4 H*Rl 4&j.- 

$. a. 1819-20HI [4$ll44$li HR& q4 %<Hih4H (3cH-t «IW. d 44 4.H i4. Hldl4 Glc-lil 

hBhI <SRl Hl^K-l 44 hF4h* %dl ^SllPlilA %<Hil4bl4 PtfJdMlti 4«l4l. H4i h 4°LI 6RL (4<fil 

^ Pl€jjd h 4 %Hicq =4i4hfl4 dlA 4i«ll4c-U 0>. [q^d h 4 ^HidWl ttfoltfl. H<»HRl4 Hiq4 44 Hltdi 
(4aid4 HI *llMl4 Pl^d^Hicd (electromagnetic) id &. (4%d^Hi<qdl KtdiA4 (mRl <Hl(3.a4i*, 64G£i 
Hie^, 64G£i V'ilzi, 4>4fci k (4>4q), 4«*gi4 diit&i, 4im«tddR qoftMi h4«u hhujihI *uh d. 

H^d Hi^lHl HlHSl (q^dltqidHlftd qididR, 444^4 (3dl"t «tdi %<HilH$U4 GUtttelidlHl, 
%HA4U4 Aftd *ldi (q^dMAld Hlki £&dl H.444 H<«lRl HI (3U4d %Hicddl Rlfilid U* HlHlftd 
£4G&i Hls^ h 4 64G£i ^d^4 vmi 4 m«t(4i «uei 4aqk|. 

5.2 ^HiUwbl h 4 4^Hl3Hl (Magnetic Field and Magnetic Field Lines) 

[4&l4[h4, 

d4 IWPRIRLIHi h[%4 %<HJs (bar magnet) 44 d$l. 4^1 8HI d4 44 H<«lRi i4 d. 

oiRfHl %<Hi4 4 ^HilH %4 4 h d : (1) (3 tR %q (N) (2) &[§U?l %q (S). d(%Hl ^MiA. &M Gteilddi 
44 % %q ^«4di 6 tr %q d*$ G*r din 44 ^h*4. (3tr %q (N) h 4 4ha %q4 e.(§usi %q (S) $4d. 
4 $a $a %HiVti n-n nqqt S-S %4 *im <aiqdi 4 h 4 q?4 HHti4ii h«i (3^<h 4 d. wr n-S %4 
dSPi Otqdi Hli4il H«l ( 3 ^Hq d. %<Hicq 4dl %4 HddH dlH d. %Hilq H«l4 q^ 

^ i4 ?lilH d. 

0l[%qi 3^HS4 dSPidl RlMRHi %^Am. 4h (magnetic needle) ^di 4 4§liq4d H^Hq d. HIH, 
^Hi4 Hl^Hl^dl %a«Hl (4dRHi <H«l H^<h 4 Sllil^ 4 h 44 =^Hi^ i4 6>. HI 

q§k Hqqi 44 H^ld i^.qi Hll 4 >i4hiHI (magnetic field lines) 44 qu&lH d. 
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fc&WlAl A PttLcdi itfdld d. 

dA, *UH3L W^Rl £131 aiRfUl ^H&Al AdVdlAi. M £A £l4 ILilH cl HHW^. 

— C H # i ) - 

• ML H^trl AVtl Hll dHll aififA %MJt, ^MilH Ad, 

itH apm, jt&iAU =M.A ARlS. TittfiL 

(1) ifolHH *H irlH«lA ll Hi ^ AdL H<HHi. 

hIVA ^<Hir ^ *lA ARl.6l*Q. A*j %HLd ABd Ail 

(2) dA ^MilH AhA ^Mirdl 6di d9PA dA A4 
l Adi fcl&Sl #1 aj&lirtl (Mi &H di$Al CiiLLHl dA 
M^i ^<*lilH illHdl fcrli $<t sj<*LS«fl. Hdli di$ Vctl 
IlilLHl dil. ^MilH HlHdl Mi AA d&dl iHld ARfca4 
ABd Ail. MLjCl 5.1HL Pt| A 5*lA B A 
*i&BlH illHdl fc&Sl &q *lA (Mi $j,Hdl i*lLd &ill«L 

d. 

(3) dA ^niln alnA ‘‘Q'w.di wiA A4 4A ^4, $4 
4 hAI *Sk*ZL ^q [5i| B Hi HliHlH. Mi GACAA 
^«HilH Hindi (Mi ^ i*Ud [&i| C ABd Jiil. 

(4> *ilh, Ai ntfl A* wiA 4 hA ^Hidi &[&ei tyq ^4 4&qdi ■*£ Adi (Mi ^Hdi 
iHLdA ABd iidL %lAL 

(5) dA hi hHl °t Pi|AlA Ascii q* £lil. ml q* A ^*ifr4 ^<HilH AdlMiAi 5.4A d. ^diln 
hIhA yu wiA ii&iH AaeQ A^Ami iliL *u ^BIh «U\hiAl A ^hsAI ^hihhlh^ 
MliA &. 



4%Hl %Mb H& =^*BIh ArtAdlAl 
3dl4^l 5.2HL Mll4 d. 

dA 3H1HSI Mi $HilH AdAMlAHl 
kfiflir ai^BlirdLAl A&A : 

(l) ^aAI %*BIh AxAhiAI 
3£hmi (Mi ^q (N) hlM ii? n6 
tRisi &q (S) hi& HdlA d mA ^ha4 
Am. Mi \diAl tfiisi ^q (S) 4 &ni 
Sj,q (N) di$AL [Ihlh'l Ah d. hlh, 
AAl HH»uauAl iA d. 



90 
































(2) £ fiacuvil fofrual AaA'wA h»a Ah ch'l %fciilH«bi iwa Ah d hA A tatam! AaoQwQ. 

u HiAell Ah A cl (touwi Ah d. ^hahi &4 hiA ixtapA AaAwII hqoahi m <±\ 

Ahl 4 cHi ^h&h&h mh«i Ah d. 

(3) ^hAhA-h ad*i *lRl d. AA *j|6 H hA dm *iA d. ^hAh A*Ihhl SiS &|4 A\<a *h*Ia (AaA 
i cl di|4 »£<a ^hAh Ah 4 dm) cl di| hiA. ^*iilHlbi4 dm miIA d. 

(4) ^<h4h Armani AMinA ttecll hML 

53 [A^dHHldHlKd HUAA <& ^HiUtllH 

(Magnetic Field due to a Current Carrying straigth Conductor) : 

V*ui4 4 a mourn [AmndwiA 4t%& tf. a. 1819HL %CLu«ih AMI ais£ l %hl\ HLdAdLwUtt fa^dXHid 
HHR. «UH & cHll A4 HiaHlildl PttdlVU $ilA«li?l (3cH"t «UH d. Hl4 aH$4 HlHSl 4 a U^Rl 6111 
A«a4«i. 

— c ^ o - 




hl^IA 5.3 (a)ni miI«hl mm 
dimni ^Vh duA A*£l hA a«i m«t AAhL 
4A. cd<HMi tii w ^<hAh Ah oiUA hA 
dl l 44 4A sHaA £4 A a^iln AhA 
aHld* A. 

dcl HR.HHHI A«l »tA dRHL PL%dXHld 

hAhsiA hA ^hAh Ah^ hhAah aA. 
dnA ^lilH AhhI Alawck 4«u H«iil. 
3p4 hl§[A 5.3 (b). hi Ah dwA. 

AaHLH d. HdHHHL As4dl &Hl4 HimH&efl. 
A*di diwi fa^dHHLd hAA A*dL [=^<6 

dmA <AIL hi GAAhL ^Miln Ah na 
Ptjd dmA 4AHIH&. 

HI W|Rl 6L%L HLH& aA *lA4 i, dlVlL 
fo^cWHLd HHR Afcll cl ^HA4 £h <A d 
hA A ^hAh fo 6cH«t aI d. hi4 ^hAh 
Ah AlillHcld. HlA d. dlWl [etfJ,dW.eUd4 
dm GUl 2 LHdl ( 3 cH-l Hd'l ^tilH |U4 dtli 
Ha 016I2LH &. 



Hl£[d 53 : cttdAcU%4 ScHH H<j 


HL HHldMLdd HLdAdlVi ^HAhAh iq.L HAl^ dlL A4 A^IhLHI i«H d«1 A WH^HL 4£4 U^Rl 


aA : 


RlgcDKiiedl ^ofaflei «h«£ 
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— c 3 y 


^mAh «h. 





HLdA dll 


^A HAldl WlL fo* Hlil <144 
HldAdll HMll All. Ml HldAdll wA <*U& 

mA amA AsQh'l $i$l hai hi HidAdii4 
Mi£Mi$ 4>U4 hiAa <^sl mhh 4<l 

HlHll. 

d^ fell Ikl clH HfelHHi A«l 
dLlHL ft^dHHld HMll a4 m^l 

d«A4 A4 -m a£lii hlCi. %6i hi $Ml 

i &MHL O^Al HI a^dX«Ud4 id MMl 

hih d ? dA <AiCl £ eD>U4 <^1 
HLdAdii4 mi^mj# mh^ h^m mlaiI 
4&Hl$ V$l. Ml H^ailAll (Hid (pattern) 

^ HldAdllHi q.4dl ft^dXHld4 G$<Vldl 5jfclilH$bl4 $b&dl4l MlR &. 

mi ^mAh&h 4 (fern •Klein h£ '{ai hi AS P mim«i ^mAh 4h »jA. %mAh 4h4 
6tii (4%) % HuihL mIahih cl HiitA cl ml 3 l°i ^mAh&* 4 Hill fclllA &. 

dA ft%dM.qLd4 Hin Qlei2Lqcu dA iJlal Is p Pig^l »£a 4 h4 Uhl ma HiilmL 4ahih d. 


MlgCl 5.4 ; 4ldAdll4 S$CH4dl ^HAh&4.4 


qidAdRHi q^di HdidA 4A (3^HH<j ^mAh&h HidAdiinWl q^di (A%dxqidA ahhhisihI Ah 

d, (^mAhA-h oc ae^dHqid). mi %mAhAm4 &*ihimi 
H idAdii4 mimhih [A%dnqid4 HmA eiM Ahi MHdMHi A 

q^lAli =flA4lA4 dlH d. HLdAdLl4 Vdl ^MAHiU 
Mdldl <Mld HHISlHi 42^ Wl d. 

.-. ( MMAhiU oc J— ) 

Mdl 

VMSU dl«ldl M^lA Ffcw : 

a\£ qidAHi4 hmli «uu (A^dnqidA sflA G^HHdi 
^maIhA^m! Urn •aisiqi nil vhsli diMdi m\akl 

tdHH(right hand thumb rule)4 (3HHl°l AlHLHl MlA $. 
dllA VHSll dlMHl *14 4cl HA& (fo^dWHldA AllA 

ilIa h <aiA A 4A !!) v«(l moj^i uqid4 Hillhl ill mA 
Miai«ftMl dll. HI 4am. Ml BmEIhL Mioi«tl dll HI % 4cl 

4aLH d cl 4cl q4° lLiL ^ tl: ' ll0U:i A im4 ^mAh iL^ImimI 

Ah d. (Mi^Kl 5.5) 



Ml|Cl 55 VH5U dlMdl M^l4 FlHH 
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54 <$M,4 ’JMIhAh 

(Magnetic Field produced by a Current Carrying Coil) 


MluA <L*i l dliHUtl [A^dHHUi HHli 

iftcii AAl Miauia %n4Mbi GcHH. hih d. <& diiA 
q4«uiriA hiAIA AhMI hhus hhu. avuhi miA A 

HHU&Al ^MilH Mili qA d. 

MI4t(A 5.6»U H^LMi ^H(Rai)Hi HHLd HHLi 

AidL Adi 6lil &cH«l ^mAhA* d. «$Hdl 

dliAl H9PA aj&lilH 4*V*llMi. H^oilili &. An $H 
dLi*tl ^ ir&A Ah Ah mi q4«A *^2i «ml %lh d mA 
%Hdl im MlH«l mi q&A h 4 »h d. 

^Hdl 3r* dat>A $UV*UMl HfflDAdl Md% dLqi*ti. 
im Hi ^HAhA* HM«l dlH d. ^HAhAhAL foil 
VHBl dMML M^Kl PlHH «M tlAlH d. qjWl 
im H*j ^mAhA* qyiHiefl Hilli «ldl Pl^dHqiddL 

hhhhkihi mA qjt-tt &WWI °q%d HHiani Ah d. 



Ml£(A 5.6 : Siqi&mlla $Wl 
S«H~l *«4 ^HAhAh 


<A foi ^ v hiA hlA iAdi n mIzpAAL nAdl Ah A Hpmi im Hi ^hAhA* n au£ hm«i 

mA d. 


5JS i&M&S (Solenoid) 


HldidliA qjjtuaA qi°tlA N Miaqi^ agl«i (%H) Hdiqrn A HtOl d«llili M M hA d. d«U5li 
him mA A1 <hl mah iAsu qididii*tt mhA ajwrn A<Q vwiA iAAAfo aA d. mi£[A 5.7 (a)Hl 
mihLAa ALAA6.S miHi d. 



(a) AAA6-S 


^hAhAhAL Ah^mimI 



(b) AAA6*i ^hAhA* 

mi| 1A 5.7 : AlAAfiS mA A^j ^HAhA* 

ML£[A 5.7 (a) Hi Mll«U A1AA&SHM Pl^dHqid HHli Sidl ajjaWMl N MklMlHM *U V follHi 
(A^dHHld qAA. &\i MiaHL [A^cOMMAL Rill dHH AqiAl &li Miauls S^CHHcU ^hAhA*A HiHltA hA. 


Ici^dMciieril ^«sla wail 
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A4dl&SHl N Hia A«tl4 Adi Siai ^H&HAd i\4 q4° ustl 3 i?iai4 (HflHdl ^HildAd 4adl N 
H^j, UH«l Ah d. 

Hl£[A 5.7 (b)HL ailAdltU am G^HHA ^MilH AdlaiHl m£ 4 S. Hl£d 5.2 hA HljGl 5.7 (b) 
HaHlHdl W8UH & % *4446^ ^IdAd 4 aififHl ^H4dl ^HAhA* 4^ V &. HIH, til44&s4 &A 
^ailH 6da &H hA 44 dil &RU 2 L d4i H.A &. 4446.ML Mil'll PUdiadi AdVdlHl aiHlda HlM 
Ah d 424 ail44&4 mu i\& PL|4. ^aAnAa aiaid Ah d. Mi ^aAnAa A44& Ha 4fcai Hi 2 idi 

HHUHISIHI AHV A44 Mail Hdl HHlddl H5L %CHHHlSlHi Ah &. 


AAdl&sdi mh^i dadiaaL <£l>U 44 4^ (u.d., Aa>u Hl 2 i 4ai hhhi aPiHi) *£tti 
4a naa aA d. ail44&SHi4 hhia naia 4adi A Aai4 4a§l apu dill hA d. hihi ^aAA tS44£l4oA2 
(4 «^<hs) a 4 d. Ah&4 <h& na^nl (eud., 4ia) Sfa4Hi art inni tiA^A&AeA &HHla 4a<UHi hA d. 

5.6 ^HitaAdHi ^<Hl (4«JdJWl4Hl£d HI44 Ha aiH<j Ha 



(Force on a Current Carrying Conductor in a Magnetic Field) : 



HU&ldl HHL& dftai HHtilirAA 

m[A& h 4 A Hifl. Hid Ail KnAni 

V (H3U4 hFAhA Ai <44 HH<£l4d 
4$. AA A»i lr Pt^dHHlAllftd diaA 
Had ^HilH AhhL ^SdL Adi Ha ad 
ai4 d. 

Hl£(A 5.8HI &tli<Hl $Vd A* 

<•)—I HU£4diaA G4a wad ^h41h Aani 

nA. 


hi ^h4h Aani. 4 <HJtL $Vh HUi 4 diaA aA ai$*Q vRd Hi4a tu4 ai4A AaA da aftiA. dA dianUA 
[cieidUHid naua 44. dA AA \ dii &na4 da$ hA (bend) &. Aa4dL &&4 H£<sua&dl 44 Hid4diaHL4 
[H^d [£*iihL WHLd nAdSiddL dia 4A4 da$ hA d. 

Hld4diaHl4 (A^dHHld dA d <Hl\ A4 HiaiHia ^MilH hi 6<H«d HLH d. HI <111% %MilH 4d H.A 
iiaa sja4di ^ailn 4d h» 14 nida&Hi n\km< dia hA %Mh naaia sM<«i na anid ^m.% hA 
CfeaiLHl %<h4h aa start d. h 4 %a4 Raa Ah** mi\ Ahi 4 A aid 4aA h 4 na^ Hid4dia dsiil Ahl 4 
A4 na aa suawi A 6na4 da 4 hA d. 


Hu& 4 dia na aiai4 ’LailH aa A (A^dUHid, ^a 4 di ^ailn 4a d*u dia4 4e4 aatiS ^ailn 4ani 
aAc4 d Adi aHHHisiHi Ah d. w\ «ud4Hldi IA%dx«ud4 fcai ^a4n 4a4 UmA aa Ah <*ii\ dia 
na HddH aa aiA d. hi aa4 [£m AUll [A^dHHid4 Hau hA ^ailn 4a4 UmA aa Ah d. A 
HLd 4 diaHi 4 nAdi R.%dH«dd4 fctu ^ailH 4a4 Htu hhhl UtiiHi Ah A dia na aa aia^ d4. 
^ailn aa4 [Itu $4PiaLdi ^Lai dL«idi Plhh nadl an® ti4LH d. 
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Rl^iiri Md ^^ciieila 

























4iHi 4w4 Finn ; 


mi dlHdL HKl-fl dtf4 (hA<4 
fcriaiafl), d^lHi (4® HjaiMl) hA Ha$. 
Hiw.i m iA Ah 3Ll6<iL hA4 Hi.ai4A 

aj,dAHAd4 tltLLHL hA Ml® HLai«tlA 
(A^dHHid4 tlmni aHwciL, *^14 
few =A ^<hAh h«i 4 few miIA d. 

(Hl$Cl 5.9) 

faeu*fft*Ml, H^Cd 5.8HI dA 

MliAei HHlaiHL $&Pi.ai4 mi dlHdl 

FiHH aailcfl dLi HI WaLdi. 

h«i 4 few4 h4r«Q. *iL 



Hlgft 5J : $£ffiai4 dw4 (Add 


5.7 (A€Jd*il2i (Electric Motor) 

ftej.dHl2i (A^dSl^ HiPuSl^Hi ?Hidi Ai^ 

GHAiSl &. IA%dXqMHlfed dliA ^H&HAdHl »JAdl 

Adi Hi <Hta final & HI IMd Hi P%lH)Ri b\A b\ &. 

Hl^lA 5.10HL [A%d»iLSi4 iHdl Mlt4 d. H&ai 
aA<SU dldldl dli^ <^H ABCD AW.4 aptftUblHi 
A4 4A ^<h &, %4 AB hA CD A ^UlnAdA 
eid iA. HI dA dlidl &n p hA Q A H$H&niAii 
RaL H.lA *fclM &. HI MA K.ai.4 Hfi%4 ouai HHLdA 
4 h d. AA RoAA Aa HAHei (axle) Hi afi^HHlHl 
HI.A d M AhI HiddM Adi Hi 9lHa *4 *fe. Hi 
RaHAl ddlidl <HL a l A EAi &41 X HA Y HlA %Lh£hL 
4h $ (HRdlAi HlaiHl HSIiHHi Hl2l«U<j e£H *U H«. 

Hi aA^HHlHl HlA* dlH d. HI <H<tt*llA HlAdi 
(armature) iA &.) 

UAL X hA Y4 qaA A»!l <tfUdl <^H ABCDHi [A^dHHld dA d. dli BC hA dli ADHl dAdl 
[A^dRHUi a^HilH AdA Hdidi HHHL HtAaHLdi AlHlML Addl Hi Oiai^ dC Hi^ dli AB hA dli 
CDHi hAA HHLd ^H4lH AdA m 4w4 Addl Hi d«l eua\ d. HI d«l4 few AalnaidL mi dLHdl FlHH 
HVfl A«l4 tlALH d. HL^CA 5.10HI H^Hli CJHdL AB Hi Hi <H«l H^feWHL (4A4 di$) hA CD 
Hi Hi d«l Sl’4[lALl(6Hi4 di$)Hl fiuA d. HL dA HHld hA Hi%Hi tltLlHL dlHl4 ^H ABCI>i 

ana «uh d. 

^H^j, hs£ <ana ^ hlh chR &h q xdi hA R=l p ii atL Ydi iinini hiA d %4 ^hhl 
HH ld4 Rm telH d, %A AliSl AB hA CD Hi Hi euaidl d«l4 Rtll Hit SleiaiH d. hRsilA ^H 5Aa 


HdilH Ad 



lA^cownedl ^H^lei ei««i 
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v femni ana avu 4 *iA d. ^hhi anaA mA cl nAeiki %4 RhIM miA &. mih, ^hhi s.Ia 
m$Hi ana <Hit n<ud4 B*il Glozufl *A & mA <^h add am! aA d. 

$4GgA 4» A 64G&A HMl, PlAai, <uRLh Htlld, A**^, CD / DVD ^Hl H=lA %«U (3HW.8D.HL 
HUilH d. %Hi 64GfcA Hl2VtL 6 hm)RI Hrtl dLH Adi 4% [A%1 &HA*al4 Hid MdLdL 

5 JS iWa (Electromagnetic Induction) 


MIH& ^ l [A^dHdldHliAd dR, d^LAR ft* mA 4446lHL P%Uldld HHR A&A ^HilH Ad (3cH*d 
Ad *IAIH d. dl 4 4 hAh4h 4 Hfcfc4 tA^ctHdld 4“l4 *IAIH ? Ml VA lAl VdlM 183 lHl BlRa AsLlflA 
HL^M ML^iL All mAa M*M gRL 4 & *^- t *-AH4 H6&4 [A^dHdld A4 4A 4«l4 *LALH A mA 

A HVll ‘Ptfj^HilH ika'4 Rigid Ml «A. Ml Rigid HH^dl H& 444 U<|Kl ^HldHi 4 : 


H^fd 4 ^ - 

Mlg(A 5.1 lHl Mli«HL dldAdR^ d^^UAR Hdl4 mA A4 HlA [A%Uldld4 divfl. 

4Hhi hlA 4eA44w sAil. 



(i) ^Aa xfiwl 4 ha eifi AA %h4 d»4 R*r il 4. dA <&UD. l AeAAMw ilS MidAd &uLh 4 d4. 
[ML$[A 5.11 (a)] 

(ii) dA 4**^ N ^hA ^h d« oi4H«tt »iIA ah4 mA A 4eA44». 4 a dW mihAh miIA 
&, % %HHl (4%dlldld4 isivd MlIA &. [Ml^tA 5.10 (b)] 

(iii) «jA 4*^ «Lh4 okh4 & <n€ w& m4 h444w4 4h CA^g (imni mlhAh wAdtl. 
[MljrlA 5.11 (b)], $ €£LHL [44dHdld4 dl*4 MllA d. 

(iv) Ml V 4 A 4 6 *Adl S &dA dW 4 [ItlLHl l ^h 4 Q rlW Vdi &««.4 AA BrUHL H«ldl 

mwAh A^di H€A442wi [A^d (imni mihAh 4«u h«iA. 

(v) 4 4^ ^4 ^JlA ailA MLHHIHL MlA dlHft 6h?. ^fMHL hRsUH H<A & A HAl4. 

ML UHlai 5A4 dRSl ^ iLAlH ^ U 614 ^ ^H4 HlAtt ^itcl A31HHLHL MlA 4 hIAh«IHL 
CA%dHHld dA d. Ml (A%dHHld A\lS <H2<1 gill &cH"l AllHl d4 HSl 4°^ ‘ 0 ltA’ gRl A(Ad 
(induced) A5.LHL d. Midi [A^dXHLdA ‘Aftd tA^dHHld’ (induced electric current) aA d. Ml 

hshlA IA%d 4 H 4 n jUsi aA d. 
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(£)sllel ori ^eiiCHlgj 

































































fir'll =lld (MHHl ^h 4 H&) «PlMW <^H HlA rU«uA« 1 %HA»l AhImIMM H’ M UHL HdL 
&3.A AlRSt SJM.HL ilfrd ft^d HLOA^H (induced eletromodye force) (42& A [A%d6AIAHLd4 d^ldd) (3 ^«hA 
d, $A AttA qHHL il&d [A^dUHLd hA d. 

4 ^Hfr4 own q^ 4 h 4 Ah^»um14 *>hlhL *l4 &$lr4 ta q.A d mA 4a. HHiani. iLfrd fa%duqid 
hA d. 4 yiA R*tt. «&A 4 &HV>lLMi4 «l4 $R$LR *fcH ^ ^ ARd ^dkqid h«lA dGL 

^HHi (3^4 Aftd (A%d aa«liH«a (A Aftd fa%WHUS) 4 aj?l«lL HtM&A ^«HilH $U.\HL*il4 
«ldl $R$LRdl ia M.A ^HdL ML2LM14 4>*UdL HHUHLani. 4 h d. 


[A^d^^H jU«.4 HidlHL <Udir ^HAIh 4.-HHL a l[d iA MVll «Udit4 MLHHLH <1x4 
«UH cH& «Ud4Hl Aftd [A%dXHl£ hA d. HLHl-H 4A HLdiA %MilH SbLHl 4A Hl4 ftftd (A%dHHl£ 
^MldLtfl A«l4 *L41H d. <Udir4 a L[A $blA *LH fedlHi. dlH 4 ilftd [AddHHld q.H HHlSLHi 


hA d. 

Add [A%dH«Ud4 fedL $bl4 (foil mA 
<UdS4 =>lCrl4 ftdi HR4 dift HLH d. ML HlA $&Pi a L4 
VHSU dL*L4 PlHH (3HHL4 &. 

$4(H3l 4 VHBI 4l*l4 CAuH : 

TTHSU. dl«l4 H1fl4 d44, H*HHL mA M a i£L HWtt 
<a/H rA Ah 464. wau «s.l«l 4 d^4A ^h4h A»l 4 
femnL 4L6<& mA mo^lA qidi4 4A4 Kami. rlhL. 
h4hi 4 tern 4 itftd ^du«u»i4 &ul &4Ad. 



mi$IA 5.12 : $<h(hh4 vh^vl dwnl IAhh 


5.9 6A£^4 V(Electric Generator) 


mlhA l hi hRuvu RejftXHid A«a4 hm.h d. mihsu *a*d % R%i4 Ghhl^i *ilh d. A 
ua a*a 3A &chh. «.qiHi ^ d. % ai.Hd4 h& 64 Ptejft 6 chh. a4 ilsih AA aA d. 

4 4Ml4^. lA^iSlwi ^ d, % iteadi hr 4iA ^ d. 


6AG^a w12r4 rhhl 6AG^i »itei4 rhhl 
M V M 3»U4rCcL 5.13ni s.44 d. 

AhhL «Hil ARdi ABCDdl *1 d-SL, <A 
ad^HLALR Rai P ?dA Q *L*l d. 3dl HA 
R»A 4*4^4 5»i6L a L aI<4 4h d. ml R4 h«l 
x mA y aiA hhIhl r4 A4 4h &. 
4WLdi A d-d <\A hc-A442r 4^4 4h d. 

Ahhl ^h abcdA miCAs 4A «na MiHdl A4 
rllA as«uAa ^h4h A^mim 14 a«u hhh %uA 
HtaiH d. ml4 Ahl [A^dunid ARd «uh d, % 

alc444*Ml ilSLLHAd dA 45 %LAIH d. MLH, 
MiBlS 6144 [A^dSl^Hi 3HidRa HLH d. 



Ml|Cl 5.13 : 5AI^S ^4 l2r 4 RHdl 


fi^ciuaiecil aneKi 
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HdilH SbLHl djA <HHSl HlUdi dH4 AB <HL$ GM.i.4 d*A *A CD Hl$ 4^14 di.$ olCcI Al &. 
#&Pbldl Will dlHdl [dHH4 H£?.4 AB hA CD hM ilftd Hdi [q%lHq.ld4 [&ll *»lsQ, dAlH &. 
HlftclHL HW VlRd JWld B-A-G-D-C-B hA <A d. 

<S|Hdl H$Kl <HHSl m. P Rd Y Ml =411*1 Hd Q Rd X Ml did dMidi HW &. h 4 Ml X dMll 

ejM.4 Gm* 4 d*s <*4 di$ di*l h^I ml Y tAdi €Jh4 4*1 to# v«ft *uy di*l dulni 4 h d, mRsiA 

d<Wdl42*Hi fi%UWUA ddd HA °6 RdlHl Hd U>. HI XHldd HARd HHld pirect Current HHHl DC) 
A^ &. HL HARdl Vdl&A DC VdU% A& d. "A n^dlAR R. a A d£& Hc^dLAl* Rd &HlHi Hl4 
A AC A^dJWld (idl’d A& dAlH d. HlHl wlsA AC W.32* A^ d. 

<HHdRHi tf&lA&A w3.2i.Hi C^mA H&A HSll H‘l2lHL^ ajd^ HM.dH d. 6&G£A W.12VU HI ojddlA 
$WU Hll Hdd Hdd HAli4 Sl*A HlHiHlHl HIH &. fel.d., HHddASlHi HHdSl'sA Hi HI ojjWlA $V(IA 
4 < *4 (idl’d Ai.HlHL Hl=l &. HHHl ddd A^dl HlStldl 4H i HHld4 (3M*ild A4 &HHIHL hA 4 
H121 HHISIHL A^d SrH’d A4 dAlH &. dlRH2<H i &H2VU HHddl WH2WI ib>d H.Pw4 Hfc€.4 oj*l<j 
$*HHIHI hA d hA A2lA&dl dH*l ^§4 Aejd HLkl A4 dALH &. 

5.10 6&A£A Ad (Electric Bell) 


6AG&A A<U ^A^H^dl Rigid M* Al*i 

6&G&A Ad 6&A£lHaA2 Ad (4^4 

AM), diH <4 h^4 H4 hA dMi Hlldl ifd 
dAd 4.H d. di.H dlHS4 Mil A dl4 dHlil 
ai4 a3 &. 64G^a h<h. 4 iddi hi^A 
5.14HL £«Lt4 d. 

h(3hHHI Hid Reid HLd Ai.dL PlddHHLd 

ev \3 vO 

6eLA^.Ha^2, d=4H dlH^4 Hfl, dMin'l =l4d 
%AHi*fl Hdli. HiS H24HI HltJl Hl=i d. 
6eLAglHA2H'l4 HHld HdR Hdi cl ^HA d4i 

q.5 d hA cl <aln^4 Hil^. hia$ d. <ain^4 
Hgl (dHlil) G*lCcliHlM.A dWl4 A ka dl*l 
HH^LH d. HI °£ dH«l H^l4 %A dA4 dMi 
Ci4 Wi & H’l t54A^Ha^2Hl H^dl XHld 

H2il Mi d. eilH-i4 Mil Hldl4 ShA 
Hikt a4 =44 di*l duini hA d hA h 4 Hit9l 
6dAglH3d2Hl JWld HdR HIH t9. 



HI H2dl Aa 4A-4Hi H^AHli. ^ddHiSd HIH d H*l d«llil H^AHli. Ad dl*l HH-SIH d HfelA &ld 
i.?G d. W d4 MJ3.M.HHI Gdd HH Ai.HLHl dL hA cdi d4 k d iSLAcil d. 

>0 >0 

64G^a &ld4 6n4.ai ^dni, h=4hL, H&sViHi ldA\[34 Idien, $w=i HdA qp&ni *und. 
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5.11 4sHsi mid <§Ut23gft£ U<U4 (DC Current and Alternating current) 


ft%<tmiddl HSU d : (1) 4itetl mid (Direct Current M*l« ll DC) 

(2) Starts mid (Alternating Current Mmi AC) 

HI qUlltlHl MlHSl MSlldl fa^d 6 hS 1<A «IIH&4 t$l4, %Hi M^S GUSlStHl (3UHIH A%<U H& ^Q. 
qiH&4 tfl4. ad., \DhL, lUl&d, qRHl«l, <HH 2 lH qo&. gill H«lA mid 4 4sfetl mid (DC) &, 

%HL Pl^dmid d»Ull te£ldl Hd tyPUtO. (SHSlSlHi HtS *(£l tyl dl$ <t4 d. 42& i i 4s V (ISLlHi q£ 
d. Ml mid^ >J6H HHH Hl*l MH«l l»l & eld* <14 few HMllA d4 (=»HX|rCrt 5.15 (a)). DC muA DC 
Vilai glU HSl (3<H*d A4 tISIH d. 


+ 

I 





(a) DC mLd 



Ml§Gl 515 : DC ^ AC W 


4*i usiidi 6 hs«Il £qi l ^fofei, Piahi, 6*4, mu. q3ft AC mid hi siMei Ah &. AC mid 
%aqqi Ht^ AC vd^ai (bhAhh'i &uh d. AC 44v m^. mid hhh mil Hd4 an. mA *a4 Hd 4 h 
hwilcu i^ d. him! Miuel £ foe^d (shAhhl euS4 i$14 <1 AC 4^ m«i<u ac mid4 fou 4s SLs^ni 
100 qii hwuh d. mi 4 <14 mi^Gi 50 Hz d. 

AC mid 1 4<&v qiniqiA ^q aihCI 4 d i <14 qutsdii £Mi Md^ &$ vtS4 A ciiinl ft«jd6l44 
oqq hhkihi mU$1 «uh d <Ih<v <1^ (3<HL&d 414 wft DC 44**^ Gdutd hhkihL 4^ d. (mthihi 
1.5 V 4 <te&4 tj, (Hiq d ? <1 ^4.) 

5.12 l^d hKhA (Domestic Electric Circuits) 


Hiqi^tidHi 4*4 6<q-d «uh d. Hiqi£tidHi4 mi 4^4 **4dHi Hi*fou dididi nui <ui 

(underground cables) MHdl Himi (3Hldl dll gill MIH5U Hid! hA* 1 d. Hldl Ml Pl^d t \S V»m4 
i4 4<l hA« 1 d <1 Ml|Cl 5.16 HI £tll«j d. 








































Hldi MIHdl HLHIhUH Ai HLHl <ai<a Vldl MHUSS Hi(insulatar)HL<al Ah d, $ live HLHl (MHHL 
positive) d<& MRdlH d. 4A HlHl SRI i=>ldl MHldS UiHJlA Ah d, % neutral HlHl (MHHl negative) 
d4i Ml«lHlH d. Ml *1 HlH$l H»l4 A^d(l*lGlHld4 dSlHd 220 V foA Ah &. Ml dllHl h 4A HHld 
AC Ah d %4 Miqfe 50 Hz d. M«H IA £h i M^ftSlHl Ml AAv 110 V AC M^. 60 Hz Ml<jRlHlA 
Ah d. 

mi «W. <uhA nidi tfelG&s Afoi 4s^<ai »j*h $^hL4 AzihL unn h£ ^h (&H4i ^Q. mA 
d. ^-h (AhAIhL ^ftnid uni'll Man Mem h&hA h& hhhihL Mi«tea Ah d. <44 mi 

hihA hihi $4 $4 v>hlA wi d. 

Ml HlHll HlHl *1 $fcl $tl Wirlldi HHlA <H$ Wi d : (1) 15 Adi HHld4 filled - £ H^ HLHl\EH 
HRl A^d (AsiA HlH A& Ah &. a.d., AlsRtld Hlfld, otbn, A». Vll. (2) 5 Adi HHUS4 filled - 
$ Mltti mihihrl A^d Ghsisi m*l A^a Ah d. fei.ct, ssjHeatte, 44, hr h»1\. 

4A 4.611 Vldl MHL4S HSHlA HlHl $A M&>1 HlHl s4 d. Ml HlHVl HI d®S Qtil MkSlHl Hl<j4 
As ni*l AM Ah d. tSUGgs 614, A«i, ^ne&d nlft %«u Hl<j 4 aniilHRi hlhAhl M ua hm\ 
hhjus^ 4W Ah A A Hi^4 nniiL hi mA &, %di &u As 6 irhl4 <hh d. mi mI&l hlhA mihi 
hih 44 m^4 hhi 4 nA Ashihi mA d %4 4Jv hhus mAh din 44 <v4dHi *h mA ms hrA 
d*tl. hihL mAhl t\i A«j,d Ghsi?^ hihRh unidi AiisiHi Ah d. 

5.13 A^ddl HHlllini IIMAhA HIhAAmII (Safety Measures in the Use of Electricity) 

A^d VQH d Hl^ A«j,d4 (3HHl°l Sl4 HMcl mAs IUH44MI lin4 V34 d. A^dQlAdl M^lsAH 
&hAA uhvu h4 mA Mini A^d hihi4 hmA i4 hihMmi hh 4 ii All h4 hh® A. mih? 1 
WllA i A^dA 4% Hdl MSIHlAHi As (shock) 6UnA, MLM 6UM4 H»ll *i«l d. 

SHlls A^dH&HHHi A^nfig (short circuit) HIH d. A£nSa4 M^ d H^HHdl ABiKH (positive) 
mA ^.alBq. (negative) HlHll SHIS MSlHlcl HiS MHl d. A HIHA^ MHldS Hi (insulation) SHIS 4s4 

Ah mhhi HUHHdi sl<S mHdA mi4 Ah A Mi<j h<S d. mi iLAAdi hAhh 4 |€l mhAh 

A46H h 4 WH d M^l Ml«4Hdl AHH hRhhA mA*IH A^dHHld d, ill'll ^S«l &«Hl 6dl”l 
HIH d mA short circuit % PitA H*i Ah cHl dSlA (spark) HIH &, %4 MR 6H0lHl4 lloaHdl H^. d. 
(As v hRhhhL HHilHJdi hih4 A^hiA hsi h4hii nnid h4 vm. d, ^ over loading s^ d.) 

MIH H^ MSSIHHl Hl^ (fuse)4 IHdl SlHldl Ml4 &. MR«ldl HSl>3lHi A%W«U»s4 dl4H MUldl 
mphr HHcl All d*l Hl^ hhvu A. mA $*£>4 iHdi All nn®A, % 4^14 Mi|Cl 5.17HL tA4 d. 



MlgA 517 : $*|aj4 IHdi 
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Hdldi HldRdl 81 4<Jdl Mil H\k %4 4^ did A4 HLc^ 4 did* <*UqiHL Hid d. Hl^lcl 

5.17 (b)ni 4i mm iw4 d4di i^oidWR 4 di^di %idi %u«t 4M MiRei d. nidi didi ^ ®r wkk'l 
y.id4 %qi i £4, Id, W&nzi q^RHi <wl\m. d. wr sltf iRSRR l$%i hRmhi m d4 m d dul 
(ted «i4 (ted iR§l s^adid* h 4 m d Hd dftdddM w h%r qtf siidi d4. hlh, i^d iR§l 
Hli tJ^hh % neil m d. 

d§ll HiRdl i^CrtdldA te<*l d. ^6 £d (tin) HMl hA teddl Pwi8l4 i^dld* <ddl4 SIMM, 
d. teid Hlei y.lHdl dld*4 dH^ 4-Pld vaoi(three pin plug)4 (3MJA i*ld 3>, %di 4® Pm earthing 
&4=t d. earthing^ iR$l HldRld 4i <a.Rldl Heil «li d. 

f V 

rt*t 4 *tb*dl ? 

«; ^HiUwU Hd teHIHt HlMRldl PtedRHl did d. HI 4^Hte 

4<d4d teHIHl d^ £.44 *lild d. teHIHl ^&Ur4 HdRdl fafctRHi GtR %d (N) 4 
fcGuii %q (S) d^ did d. 44 h4>ii«iihL 41 d. hi teninidi M Pl|4 »$ei ajuilq 4d ^<Kilq 

tel Mitq d. ^niln teHiHi ted 4i<4<*4 d&4 d4. 

• Eq%dUqi«iHlKd dldidR^ ^Hilq^q :, %£h dldidRdM fa%riMU5 HVR Wl ct4 Hl$Hl$ 
teRd q^HiiR 4 6 ^te. (3^nq d. hi 4 6 ii r lte. [q^dMiddi w.hhhlslhl h 4 divtl ddi tedi 

«Rd HHUSIHI did &. 

• Id^dMlddlfid d£«UAR HMl %d)4 ^Hilq^q : qJoiWR R.OLHL 6^4 4^te rtR 

hi 4 %wiRq q^Ai hi5r4 4h d. \?i«iki hri«i hi q4°ii 44 ^hl <Hd d. ^^iLdi 
qq 6^tq4 Anilq^U [q^dJtqiddi %ihhhi§ihI h4 Piwkl «hw. uhusih'l 4h d. 

d«H5R Vt^4 Hl%Hl4 41 <hI H<H°l A^Cil qit£idR«0. 'HAc-U ojjiau %4 ^qdl4 444^4 

id d. d4 4^^ 4%*u 4 6 l^l- 4HilH^ %4 dLH d. 

[q^dHqidM,ll$ri dR CdRl^ H«l Pl^dHqidHlIXd dRd 4^4*1 tel ^d'l cldL H«l Cdiol 

d. hi h«i ^^ilnte c-Ih llmni din d. hi h«i 4 \sq [q^dHqidd ^hkhisi 4h d. 4 qidMR 
^Hilq^-dd ^LHld?. Hiqc-l dlH dl ddl H5. H«l (HRL^ <4. dR VL CdRldl H«l4 ll«Ll i^Ptaidl 4LHI 
diqdi (te4 44 «iiiq y>. 

• 6&Grgi Hl2? Iq^dSt^ HiBUtSl^Hl ^HldR A d : qididRdl C-j^d ^^tei ^d'l cl4 

y.LHy.lH4 A Hl^Hl y.HK HWR H^LLHL aiA d. HfellH d 9lH>iL h\ d. 

[q^d^Hilq 4^ ^ %H4 *UH$t ^l(d i^iqd'l C^H y.L«t 4^^ teHLHl4 %WU»U 

Hm *uq d. hi4 c^hhI [q^ddi<ai<>i«i ilftd qiq d arsI oj^ounl ilR.d [q^dqqid hA d, 
%A [q%d4nilq $l?& d. il^d uqid4 «4Pt»wi wai di*tdi Pihh4 44 «iaih d. 

hi (3MJR»ii q^ q'teSl^ ^^SI'Ahl a4 «islh d. tislG^A 4s* 

Pt%d4Hilq it^Kl Rw'ld hlA b\ d. 

: h4 AC mi' % qqid %hh *4 h&<hi 4 di 4 h h^. 4a °x H^lihI (Hd4 mi d^A) q^4 
dlH dd HiH^l Hqid H^qi DC Mid id £>. 

% qqid4 ti^ll Hd4 qm 3 l Hd q&si4 Hd PlHPld 4d ftltfiUcd did 44 Sl<H8^8 qqid Hdqi AC 
Mid id d. HWl HIHA 220Vdl AC 4ehf qid44 d. HI qiee^4 Hl'iKl 50 Hz did d. 


(ci^ciMcnecil gt»is1«i weia 
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%HltUlU 


1. k4s k*d Hll 4$l fctAeu (hsc-hrM %u4 RUt<-k hw£ i4 : 

(1) H&kl %HS4 HdRdl PRdRki $b&Hi=44 [im .... 

(A) ^HSdl N ^k4 S %q d^S 4k &. 

(B) ^HSdl S %q*il N %k d^S 4k d. 

(C) ^HSdl *4 ^44 <HdR 4s«4 (i$llHi 4k d. 

(D) ^hshi <hA ^qlni 4 sr £iH«i 81.4 [imni 4k d. 

(2) 44dlHi4 [kkld Ht§ d ? 

(A) sjjHilH $b&Hl=44 t&ll N *t S 4k d. 

(B) % PRdRHi sjjHilk 4 -^himI d®s 4k cki kH«a %<Hilk&* 4k d. 

(C) SjjHilk 4k^Hl4 <4Rll<aiHl vl d. 

(D) %'Hilk $bAHl4 4s4<Kl k*4 HHR *l6 S& d. 

(3) %'H£lk«U4 ski hiHh q.^ <w& sisik d ? 

(A) qWkto (B) 44.2* (C) 44442* (D) %nilk 4k 

(4) [q^dkkid4 %<nilk *rr 4h«ih M 44 ? 

(A) (B) (C) q\<2i4 (D) 4(4k^. 

(5) ski Pikk4 H£«.4 %&tilk4->i4 (im w4 *isik d ? 

(A) 4Vtl PlkH (B) $£lPRl4 Will dl*l4 PlkH 

(C) Will dl«Ml 4\Sl4 PlkH (D) 4$.PiPl4 SIHl dl*l4 PlkH 

(6) will «si«idi 4 \shi PikH =4>|4 44 (l$u s.44 d ? 

(A) PtfidHHUS (B) %Hilk&H (C) %<Hilk H«l (D) kltSS4 Hpl 

(7) *£h kldSdRHl [q^dkkld HHR S*di (3^4 ^'HST.H&H ... 

(A) kki«s4 timni 4k d. (B) uqid4 [q^« tesiiHi 4k d. 

(C) dR4 Hl^Hl^ k4°us4 4k d. (D) dliA HHidi. 44 RUllHl 4k d. 

(8) [q^dkkidkiPd q^iSR c^kdi Wii4 hhr k4 ^Hslk&wl «b&*u M 4k d ? 

(A) q4«HSR (B) 44 ^Hl 

(C) C-RRlRl (D) ^ H* %f*(ilk4k 44 d4. 

(9) Sl4 ^kilkSU 4 HPsHl ajjHSdl ^H4k4k 4k d ? 

(A) Pl^dkkldklPd dR (B) (k^dkkldklPd &>l 

(C) Pl^dkkldklPd 4446s (D) HRl ^HS (Horse shoe magnet) 

(10) (q%i Sl*iii4 Pwid M hi4i ? 

(A) (B) Hli& 


(C) 4Pkk^. 


(D) Hl<2l4 

(q$llel ?ilci ^Glic-ilg 


( 11 ) 


( 12 ) 


(13) 


(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

( 20 ) 

( 21 ) 


ft.%dH.HldHlR.d dRd %<HilH$bl4 ^di ddl U3 6 IRI 4 <*i«l b$ [£SLl4 dLH & ? 

(A) (B) PlSjjdHdLd 

(C) ^H^HSUd <H<H (D) ^H4lH«U4 [£*ll 

&%dHHMHlR.d dR^ ^<HilH$bl4 24 4cl ^dLHL *uA % *M cldl U3 &i«l dl C-tlA ? 

(A) ^HAld^d «4d3 (B) ^MiNblA CiH 

(C) ^HAlHfbl Vilk 45°dl (D) 311*1 120°dl 

44dl AHl B«U Hll C^HHi ARd pL^dHdld dfe H«l ? 

(A) C-^Hd ^4 (£m4l 3L[d A3lHHl4 *uk. 

(B) %e*i£r^L <^h4 [&$lll4. old A3LHHl4 *vA. 

(C) C^H 3>A ^HAd %HLd 34U4 HWR ftgtf fcSllHl oiCrl A3IAHl4 H\A. 

(D) ejjH =hA ^<>uA y.Hld 3WH.4 4 a V (i*Ll4 oiCrl A3lHHl4 3Hl4 
pLSjjdSl^ 4[5lS§lfli4l ?4d^L A3HL Mil A^ 3ilHd HH31H d ? 

(A) 6<SlG£$ <5^23 (B) 423 (C) ti&GgA &4 (D) ti&GjJS 4ldd 

66tG&A vdlai ahi Kwid U3 ai4 &\ d ? 

(A) &^d§l4^ 4(5lA§l44 $4d3 b\ d. (B) Pl%d§l4'j (3*Hl§hfi4 3Uid3 A3 d. 

(C) 4l5is§L^ [^^§144 $4d3 aI d. (D) [e%t§l*5^i harl§ 1*5<14 ?4d3 b\ d. 

<HRdHL <>ld-HU3Rl Hlldl AC \ 6 H . =dd 3Hl<|Rt . &. 

(A) 110 V, 60 Hz (B) 110 V, 50 Hz (C) 220 V, 50 Hz (D) 220 V, 60 Hz 

HillR-Rld 4A 3H$oi Hll AHL Vi4 qiH3 HU31H d ? 

(A) c-ik-i (B) ai 4 (C) <44 (D) afo 

^24 6 RL H«l4 Pl^dHHld HAR4 tAlH d ? 

(A) DC HHld 

(C) AC 3>A DC <4d HSRdl HHld 
PlSj i dHHLd4 £1*5(4 *5(1MHL A^j, 3lLHd HU31H d ? 

(A) (B) 444423. 

. dR £lH &. 

(A) 4HL 0LC-td(5i|Hl4 HltAA 
(C) 4HL OLCddPi|HLoil 3H*kl£A 

HR.HHHi ilR.d [H^dHHld4 Ci^lL Wll Mil . PtHHdl §HHRL HIH d. 

(A) S^Roidl 4l*U £l*l4 (B) $6t[4>ldl Will £l*l4 

(C) OT8U dlHdl 4^61.4 (D) 4(4H34 


(B) AC HHl£ 

(D) H23ldL HSR H3 HlHR 31H d. 

(C) 4.62423 (D) H231 

(B) 4dL 0L6ldK.|Hl4 3HHl(AA 

(D) §[HL 0L6ldPi|HL<al HLdA 


Iti^clWCJiectl ijotsli) 
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(22) 50 Hz AC fa^clXHld iirdHL U4 Hli foil <H&i d ? 


(A) 25 


(B) 50 


(C) 100 


(D) 200 


(23) 4i Ulftfit Hli 4j4«UM% folHL«(l ilHLd EtyrDMlA UdLi Aidi, foldl Hi apiA*lii* 
H&dH «i(L ? 



2. 4idi u*4di Gtr *u4 : 

(1) &>&Hl*il4 md&AdM mi 

(2) foil WSIHL H& 'W5U <&l*Kl a*>£ldl PtHH’ 

(3) HLdidLVl ^<*liNUHL »J5di *RL% %LH%l4. 

(4) iftd. ft%imus4 foil A*a Pwh <& *ws(l uiin ? i Pihh4 hhk4 mmL. 

(5) *llfc>l HlHi-i wtod HHWiL 

(6) Hl% [i%ct HRHHHl $s£> 4 &HHlPLdL ^aiql. 

3. 4idi m*4hi fan %u4 : 

(1) &%rtM<U&'uftcl fol4 (3^HHdl ^<*41 *MIh4 HhS £& 

(2) tflM&s siei ^ ? iJti4&4 (H^wcii eiwifeLSdL mi 

(3) Pl^d HHiWlMi kl HiLVfl ilMctl <ahS*l ? 

4. 4idl U*4 hi Srtt *Il4 : 

(1) [el%d^ilH iUsi4 42dl ttHSflHdl HHl 3 ^ H&t 4& *li cldl dliiil VSUHl. 

(2) §a 4h <a>il : tSiS^i ia 

(3) ft^d H&HH H&4 4LH19UH M cl,^ H&l «L 

5. 4idl H*4dl $£liR Sui *u4 : 

(1) 64G& 4zVil Sifiid, iHdl *lA AL*l 3»U|tcl ilttld H&D.. 

(2) ^dkidl Kteld, iHdl 3*iA Al*t 5HL£& y&d 


■; 
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6 


Qlfclis (Universe) 

6,1 JRdlddl {Introduction) 

Hld44 StfAidl *«rA fail mdl4 SPStRll Hldd*R£pl «k<4 V <$4 d aA Adi H31 H2ld 
hA Ah Ah *oi4 h4. Adiutld h&i44 hCAIM aA dA^ AUu aimmA AdPid A d. &&U PuVu 

AlUSli H*ill HMl dSllPli aA ^4<Hl©Hl (dild SRI Gk4 SlilHl &, tHR H'ilL ddl H*4 (3^H<Hl d aA 
AHLdl kc-lli A JR&d Hl’Hdl Hid ^ld HSl d4 ! AdiRl *UllHd Hll AsilPti i<ai ^ Ulidldl A<j4 

Adiui wl\kd AA hAhi PtiRi, A4 d'Ridi hihA aA hum. idA ai^u *j,Am4 GRRi^Aidi aohih 

aA AIH& id^ Hl HiWli <HRdHl AdiRlIdSUd il4iH4 HSL dPf-d dA HlAc-l id &. 

6.2 AdiRl d?QHd : Ai CftC-li {Space Research : An Overview) 

AdiRi AAhh hiIhi Hku AsuPti Adc-tiidi^ \«l di 174 ndA wi d £ W A&R-lAA Adi 
£R-RilH SRI °^(jupiter)dl PRll«l HR AA(moons)4 AH ddl ^(venus)4 yd yd i«ll(phase)4 
&4. dilidHi, 1940 %4 dSPidl 4l*lU aA Pl$l4 C-RKHH 4tl °S HlIM Aldl Hil4d £RrAh 

(optical telescope) SRI °S A«lddl4 ALd4 d4. HiRtlH £R-Rilu4 kcdi SlPlAlA iRSt Hlfc9«l4 
Puiri ARA M£rAh4 Ah i^dini. ai4 aA AhA HWiPid i*di4 al<*u. IRA £RrAh hihl-h dA 
HidddfcM «. Adi Ski wk (high altitudes) (m Aiddinl aiA & l %4 ARA, d<d, wr dAM d4 
(d^R^ild aA<H. 4 AA HHl4 *lilH. \RA 2R-RilH HMAh (6WR4IAI) H6HI31 HlA AHd&dAc-l AdlA 

Hildld IR-rAh i*dl dRdldl d. El.d., dAC-l Ad IR-RilH (hubble space telescope) feWJLSWl, URWHCd 
(ultraviolet) aA Hlttid (infrared) dAll 6RL AlH>ilA H.A«ll HHl>ilH'l Hl[A4 \d dR d. 

dSllPtilA H^14 A^<H«4 l H^R4 Ah aA Adi ARdrd4 A^4 id HH^dl ml ^Ld WR (neutron 
star), kii Ach (black hole) aA ^d^Adl (supernova) PlA4 Gld A4 ^d d. A4 AaIA $1- 
B^§1 H°ll«l?llA(X-ray astronomy)dl V$\ Hd. Al ^[%iRl4, Audd IRA ^Rl^lH X-ray telescope, 
Al^^2l6d(HEAO-2)A NASA (National Aeronautics and Space Administration) SRI 19784 i$ll4 
»iidl4 Al«A. A4 °S id4 d% did HSl (Chandra) id 19994 H^llPld i*dl4 AlAl. HSl X-ray dH?ll«ll 
(observatory) ^.dl dRl[dAl(galaxies)dl X-ray AaiAl HSl AiA d. 
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6.3 ysiii [dA Ht^Udi (changing Mews on the Universe) 


H&HHl H.4 «iAtU (astronomers) HI HLSUdd H2dLHl4 H<«URl HdC-lLid SRI £Rdl ddi. Hid H.44 h 
H 2dlHl ®ddH'l 4i4 dHlA dHd 4£ RlSl4 d4 l A4lA HHlORlRUHl Rlitl4 d*d. A4 HI AtHidHlA 

hIAh HAdKUrj. Rd^H HlHdl H& ^ 44 RIHH C-lRlA ddl hA HI Hd4$dl HR4 mAc-U HRLHRldl 
dlR<ill 4 Hldftit drdSUdA Hl<Hl4 ddl. ltd., 4i H°ll 0 UlwQ > M4(Ptolemy)dL Hd H^RUR 4lL °X 
HdilAld Hei4 ^«4A $rA H^Wil iR 3>. StSlUdl 4s4 rA<H °L[cl $r 4 d«d. &44dl HI 
APsd” (earth-centred) "h “0|AFi*d.” (geocentric) dieA HLefl^L (polish) HlSldRLlfcd Hd h4°RLi 4 [Ail<HRl 
MHRtAiA (Nicolus Copernicus) Adi hOMh die SRI HSitldL Ail R^ 1 4ll V %dl hA ^*41 Hil ?j*iA 
#rA Old iA 8>, TO As \[*44 #rA H(A i\ &. Rj^i HMUdi A-'SHl d hA A P*IR d. &HRpl»l4 HI 
CHS. “RjA-ltAlH” (sun-centred or heliocentric) dRTA 4RIMIH &. HI AA die4 HdSlAlH Hei*fl4 itdl 

d^uMR HRdini hi4 d. 4 HdRH 4n<j 4£4 l HlddiPu ilA, AhrPurmI die 4 4h«ih c^PlIAh 

H^HlCdd (predictive geometrical) die d. AAR-lHldl HdMRdH HdcAitd SRI Hil HI Rj^-APsd dieA RldAd 

16HI AitlHl, ‘frdld (John Kepler) ^jeddl HtAdl [Ad44 %H 3 uA4 hCA Hl^dl PtHHl HRHl. 
AhA H°l a l(mars)4 H(A4 HOHIRI itRdl Hll CdH<j4d (elliptical) SSU.4 (3HHL^L $4 ddl. Hl8>«l4 4^ HL^H 
Hii H«l 4 M Hil Rlddl idldl 4(4dS HR. d4. A A<H<l4H Mini M Hit Ad( HR £>. 184 hA 
194 Rl&Hi Rj*i H*3l 4% dlRlHl4 &H °S 4it dlRl d Ad HRHlPld 204 Rl£4 RI^HLdHL “HlirRRRIL” 
(milky way) dlRltd-H (galaxy) [AA RWtf RH*2 d& H^ RllPld A Rj«4 Hll dRlPlHdl id<4 30,000 
HitRldA %20l ^R d. 

^iai41 

H^A^lRll^Hl HdR H44.H astronomical units (AU)HL HlA d. 1 AU 42A 
^«4dl hA R^idl RlRRRl HdR. 

Hdtd, 1 AU = 149,598,000 km = 1.496 x 10 8 km 
HdAWdH HdRl HlHdl Hll4 44 4itH 4 JUtRldA d. 

1 HiUldA = 9.46 x 10 12 km = 63,000 AU 

HC-lHd, HICH.£ HLtS-R2l^ddL ‘RHHddldl (A-sid’ (principle of relativity) Rj^ld d Is WlUA M 14^ 
3rd* d*d. dHSl hA X-ray Itc-lR^lHdl HdCllitdl 4 dilid 6RllA d l «.&lU PlRdR^ %IH d, hA dlRLHl d«U 
4<ta HdiRdd nei4 4a4%i4 eR hA d. H^tid 4[AiRii4 R4$d diB-^di Hd h^rur nidi 4<w, mai 
dA! 

6.4 RjHHi^l (Solar System) 

C-RICHH 4.568 hA (billion) d4 [A.Rll«l HltidH die«l(giant molecular cloud)dl dldl HRbj 3 ^c4h 
oi^lRl (collapse) ddl4 Rj^H.i«l4 (3dt[d hA Add (3dti(A «l$ d4. HRIHRL^ H^LRl HIHC1 S«t ItdtH'l 
HtSA RiA4 RHdl «uS ddl. A4 <y RjA RlH5l Ri4 99.86 % 6 «l HRlA d. WR Hlil rA^ &°l it^HHlHl 
HHRltS W4 Rldl, (3H5l4, <a.%9l4, (36SIHL, \H^Hl dAA4 RHdl «ltf d4. Hl^fd 6.1 (a)4 dd %dl4 
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MU UlRei d. H61M.TI & dldl 9ld (dwarf planet) d&i a4«lHdlHl d. 9U&A %-A MUHL HH«U 
Hll 3^j 3rdPLL*A b\Pl 4 3ld *A 3$ q.wl 6UPldl <H«l4 H&fc«lL ^ d. 



?fl4 MLUSIL HL^ *g*i (Maid d. MlHSlA *3* >£dl HHLSlHl V (M *iA d i <M UISQ HdUfi VQHHL 
*4 *li. ®«lddL *iA 6c*lCcL H& *»U ^ K V3& d. 3*UH, ?$ ^Hi«ldL M^dcd H& *3^1 4=U<1, 
^ClXeiH *ilH5t PlA MO*m b$L%. 

(1) ^ : A4 <*ua <&m*l 13,92,000 km d. 

Adi =L^ dMHLd 6Lai<H»l 1.5 £$U K (it&d) $2% 

d. 3H12GU Ski dlHHldA ARSl dofoi. $«H 
'UHl^HL Vt3HHi 4 h d. «V*Q. ^ V (M *lddlA AW& 
aLoSHL fc<>Uft H«L dHll 4 h d. *U Bdfa dl^H 
aeiHd(thermo nuclear fnsion)«fl. 4 dL^Vd 
^p^tHaPj, 3Hid^L fafa.HH (He) ^G^lH^Hi AVU. 
ml VdlHfeW d. *U H&Hl fclPlHW doited 
*p&M.a.dL ad^i OUOldL a*U^-«l^ddL fcUl-M 
^ E = A me 2 SIsAhL 3UId* «UH &. Ht([ 

c 4 HAttlAl ^*UeUrWlHl «l«l d. *U <Hdl«U WHLUHi 
Hied (M V HIHSU Hlldl Maid d. *U 

xB*ilA AiaiL ** ^A 4di4 A^laddL d. 

ai4«d HHl & d*$ Ifdi *j&j dLHHld CWPPl 6000 K %2% *UH &. *UH, H^ldl «U^dl 4«ll 

$4 end d. ^lhL (vai^Hi) 4 AA tCfetfuAeu uh«l <& iPsid d. a*u 

«ldl $»ld ^AA<ail (sun spots) *llA d. ^Ia4a 14 «L'*HL aHLdA Wdd H&€LUtl d. A4 adLdAAL«l 

li «oi d. 



shi^CI 6.2 : Mdi 


<a 6iis 
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q4A A3.A 400 km ^(Lm tl , 5R4 amdU&A A£lK3>d?. (photosphere) aA &. $\£lB$d*Hi Jjaddddl ^ 
°X a4tfl a*A A4 toil Hl^OL «U^4 dddl dd& 4dl4, am amd«l AM ^9U«L (solar edips) d**lA V 
Adi dA d. AA 'AA-U’ (corona) ate& aA d. (amglrL 6.2) 

dunni ^ A4 RaEm. d. 4^ mvudi amA d h 4**i ei?m*i 5 M*nr (billion) 

d4A adA ^ ULHiL A dikl Am AiHl ddRl «Ul hA red-giant Hd$L. d0d*Ld 9U£L d®AHl4 urn* 
*ldl 4W. HL2L HMALtUd H£L«iS HlA ttlSltf V«t amidl Aa>A4 dltL «lA i amd*aHdALU(intersteller space)4 

wn $bvS fo. 


(2) ^*&d<H (Mlfid) 3U& : dtfl ^H4«LHl H^ldWl Hail 9U& d. dd 3ldl d. AadlA 

A tt^dHl diM UAH : (1) Adi It foil HH«l 3ld4 a«u4 hw hiAoi did AhA 5ldl aA 

d. (2) %*it H3L«l 5ld4 AHl4 <ddtt amAeu did AhA APldd 9ldl aA d. (mercury), *^fr (venus), 
^*4 (earth) mA HH«l (mars) Stagtal 9U& d. am 9ld^j HHR51 ^Mldl oidRft ^ V d. am *ldlA MllSl 
WWUHi $6*4 0H9U& did d mA AAl dld<j dLdldlft dmA d. 

%k : A 3jjW4«i4 &4 m4 Ad &. A^ w. ^«4m eh ami i/18hl oiiH'j d. Am Amni Pum 
(Ni) hA amdA (Fe) $4 d 14 a.il *A4 d. A4 mi hhiA HdMa d. A4 o&c4d dLAtd 4 \v& ami Atoi 
HIPL4 d. adLdl HH«ll a&rdLAtfel hA ^4 &4 d®A dldlA AttSl Am Hi HPH M^ddi. fcUl d^Rldd 
(potassium - K) *lA HlKdH(sodium - Na^j dld<4 dLdld^A d. dRSLLH VQH, Udd hA llBi daA 
dldHLd4 °X H12L d$Ldd lAdL hA d. d^4 HHL&^ dLdHLd 427° C ^iBl dLHHld 

-173°C %a4 Adi hA d. a*Udl @[aa dlHHlddl rWlddA arA <^d MS. ®dd tlSd d«tl. A4 HHlil HI dSll 
MiiLaA (craters) Adi hA d. Anim iaaiA 4 vu°u»i4 d. AaLPiiaim mliimI S^ididA bilk (b^hl 
d. <^dA M h«{ d*£l. 

A ^4di«i4 4A 9id d a»tA A ^*44 <iM d. A 44 ddil kvvk 5id d. A^ hlo. didid^si 

AlAd 4l*ilA%ll6i(C0 2 )dL dLfeObj H.A^ d. A Ai V A4 9ld d l A ^44 hRih tlsildi dfiAHSL b\ 

d, a»tA % 4% %dl A^di Sleia Rtiidi d. a»u ai«l4 ^A hi hRihhI SlA d a*iA 'j&u a»u*iA d. A4 
Aui d^ 4 «uar d. A4 hhi Sl h* 4a 
ddlA, 44 a*A ‘Jsdim^adl aniAea d. 

AA MSI kS ak d4 


dididm 


^*4 : 4^*u«i4 4A %d v4 d. 
4%*U<a4 am a^A V 9ld d, % H®d^fe 
HwA e A’j *udid«i did^ d. a»u 
Ml(dLdld«l)4 •w.dttS <n*m*i 800 4 
1000 km %2eQ d. dldld^slA 4A V 
(3€AldLd dnA, dAsKL Al^ (BfiALaA H«ia(lA 
di*gd deiAni lidi^ w.d d. amn, didid^si 
amdsiA 6eAia4 uiA msl amA d. ddimni 
A did«u a4Ad «u^ mi dmA d. am 

a»ib5Ld di^i mi an.LddL hr'M.h4 

(ultraviolet) Ada a4A W»4 



Hild dldil 


tlkidwi 
HL6i»iA 4A4 

eudiM 


dd Hl^dl 

aHidKA olA 


am^IA 63 : ^*4^ amd^A Adisa 
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U3 A4 ^J$3lldM3$ H.3R H6l^ 6>. HldlcRSl 5(ld 6l(33l H3R Mil ©Hd dA ^31 dlHHld Wfl.4 31MHLHI 

he&^m. d. hahi 3u^«i 31444 $Rsi \i«4 U3 ?am4 hr<h h4 64. 

<*613^ 3d3 MSA *l4 H^^lAR-lk)^ HH% &• H6% KlR-lild AHl$3ll64(Si0 2 )^ HHU21 HHR 

6>. A4 h<4 4h4hi shihA hoAGihh ?h 4 Ri&k %<u h.Ah.cii4 3 H 3 H d (*ii£[A 6.3). A4 4$ $£.34 

(3H516, Ail d. 

HH«l H«il 3j,44 ^3 d3$4 H.IHSU hM 516 0. A <HI<HRIHS4 &. A4 31HI& H3 461 44, 
H6lA hA 9JMi d£4 HlAAl d. AA HHPl4 3l$lH 46% HldlcRSl & 0{*4dl HldlcRSl $3dl €Pl<H»l 1 % 
$6%). A $l4d .$l4$3ll6.$% <t4% d. AhI d^Wd (N 2 ) ?hA H.l4d (At) HSl HUl HHlSldi 61H 

d. 4^ HldHRU H.4 6> i A4 ^dul?l 31&1 H3$(Ud C0 2 )4 hAc-A &. HIM. $16-43 Puid (Path Finder 
Mission) - 1997, 6131 H«tC-t HlCAdl HHISI HH«l H3 0|d$l«l4 d£4 dA4 6&. 61C-HI d<d£ H»l«l H3 5PHd4 
9l$Hdl dlAdc^ d. AA $14.31 (Phobos) hA ^431 (Demos) dlHdl A AA d. 

^ $$d wall HlP) ' 

40136 20054 HH«ldl H0H131 H16 USA4 NASA 313*11 6131 Mars Reconnaissance 
Orbiter (MRO) dlH% HA$l3lHld (space vehicle) HIMHlHi Hl<% 6%. HI HKH3(Ad HASRlHlA 
HH«l H3 3lld Hl3l4 %3U$3l Hit 10 HlA, 2006dl 3l^ (3d3lSl h§. AA VIM <=lldl<=l3§l 4.44 
HllA4 ohA 4.61HA 6dl. NASA Hindi 10 hA 4 4>Rl H3 HldH HlK-ldl^ PlHR 6>. 

NASAdl HSllldil £<JHSl HlA & l dS0$dl HHlHl HMaA HH«l H3 4$4 3l$l&. 


(3) 4t=Uld 5U& : 3^H4«ldl Adi 5l4 l %H4 $911 HH«l4 $911 $3dl HHll Ah hA AHRSI og 
6lH AA 'Alq.Hd 5161 $A 6>. H.WI 5161% $6 4§ HSl Hddl 4M 6lH &. A4 ^>HcA 6l6il^d, AhIPiHI 
h.A [AR-iHHdi <*iA<ai d. AhA $3A h<hhi hA d. A4A Hl6i $&di AA 4 h d. 

A 3^Ah4°i4 HlHHl 516 d. A A<^r 4 516 d. J3H4«l4 44 H\6l 516 A ^«4 $3dl <H0KH0l 
1400 oi4 Hl6l d. Adi H3 ^H 011 ^ d. HI Htl4 30l-3l'l6dl (colour concentration) 

3ldd H&aiHl $3 d. Adi H«l$l6A $134 H.I 516A d3l 4A H»3l 46 3l$lH d. AA HHRIHI HM.3l«l oiA & 
H.A il6 Hl3d(H$ 3lHlil d4. o^A 60 $3dl HHl3 AA d. 

$$d °Bl<jlAlAl *llV) 

Adi Hl6l t«lA $rA 0 ^ 0^rHl$AsiH«l M-HR d, Adi H161 0^d3l$A§lH<aA $rA 
d®$4 H3113 Mdl \Mi<j44 R.3U H6<Hl6 Wi 6>, H§(1 HHd 4 Addl §$4l H<il «l6 Wi 
6 >. H.I Mil% bm. 3H« % d, ^H^cjjdl % <HRl 0&4. d©$ 6LH 0 A AdlAl |3 3Aai <HRl 
$3dl H*il HHR o^cdliAiJlHol H.^oiA d. 6. 31. 1994HI Levy shoemaker dlHdl tjnicj. 

A $3dl HHR £$4l44 <^l °IHI 64. HSll £$4l4 dl Ml 516 (3H3 USl H4HI 6dl. 3 .QAl 
6R-13$IH 6131 AlAc-U HHCllidl 4^ 3^HH d l oj^dl 516 AA 3|A 6131 H«l4 Sl4 $3dl 
44 dSl oisd 5l4^ [HH3SI $3 d. 4$ 3l$H $RSl 4.^ 46 3li l o^dl okAhI 461 HHlSldl 
dl4d -^CkiH 3 3i<2lHd H&HI h4 6^. 
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Upt ft ^H4«lA ftN. Aa. AH.4 VA &. A^ At ^*41 A*cli BPW?l 850 q,H& & ;Hl 

s: i uAiRid ci<h<H A4 Awhi hHiA cusll ^auPiA^ hlh% d i 11P1 ft a^lv-iA hAA d. 

cl-il 0l4 <HL°L HH dlijto-Ml hAA d Wll Aft &H*ft (HL 3 L HHlA airi&*H,4 *lA4 &. *1*1 ftsLlPlAl 
ft^ hlA d i Aft oiol chlol *iA Ht^ftlft «*AA d & ft w uiL *r *iA hlcU'uslA kvftm d. 
Aft mid. h^ cuhhk yjfi <5f ftlg d. Aft 44 4A 4s afen (Titan) d. 

*£*ttl : £. %L 1781HL Pl&HH dftft (William Harshall) «£h« 4 AH A*l tied. A^ At i£t4lHL At 
A*di 64 oi4 d. Aft «HHl i±«4lHl <2 UH A*di «Pi<HH 3.7 hA d. Aft Hft <HL°L *UhA, ft>ARlHH *lA ftlE&te 
H®lftft <H.A4 &. cl tiLtijl^H *tA CAKlHHHL 9ct£l \ % *13$ 3ftGLL PAh *lA ftftPlHLHl HLtAft fol$UlL 

d. *u 914 n®A-n®A gjvri 3hhi h<hh 14 AauUu d. 

A«^h : A^h ^ ioKl Imih d. AA ft cteft4l *iA ft ojLhi Haft Ah d. *uh, Aft |«a hr 
H ewl d. AA ncft cur ftlftkii H4A *iA hh$4 hAA d. Ahi (torn cHioini PlAhhl nfteil H4&, 

ftftPtHl *lA H3$ Vl^HHL Htsd *uAai d. rl ifMf Ail 9UA d. #£lH (triton) *lA A4U (nerid) Aril 
wsdcii nil d. 

hAhl hhl =rQa 351 ^Aft hlA jut hsihihL *uA d. A iil, ftHLftft *tA 41 hwlh^A 
9UA d. Aft wu&hhcii ^*4lA H«ift *uft d Aft Aft linnet 914 h» hsQ. «iaih. A4 mAoih^iahi mPl 
aH^ftlH A. Ahl °iol oholhL KiRiizm Hftai HiA Hift<ai d, %4 nA hh hhwlhl lAa Histl, CftAn 3H.ft 

Aiftn 4ftu$ut$4 d. A^ hiciih^i PAh hi^ nftci d. *ift AA fts ftAn (sheran) A 

(biliary system) %ft A % ft 1 ft*Ml (centre of mass)ft $%A A 

v^XL, ftw*iH hA 5Hift Atf %lAlcll H*H A«tl V Hl4lriAl0lHi AAct ® 9lAA V 6«ftH A. ?HL 

^L>2L 9tA ^Rl«lH4 H£€,4 A4 tlALHJL A. 

45 <H^9lA (Asteroids) 

^HS«am PiAsi hhA *ui hhhihl Pi^h 
oifteu HKi-Aai H-tAlft «,^9iA aA d. 

AzLOUHril 0$9lA H3l«L a*lft ajj H?ft*U HSLHl 
JHlfteU d (5HI|[ft 6.4). 3HLHI Hdft ^61 3(El 
Atm Ah d. A^A ^14 a^A hRaihsl a^. 
d. AA4 h^*hl eiaiPioi l euH«ft h^ d, 

%HMl 40004 €t^9lA4 AHuA HAft A4 

?IALtS d. atpiA anPlHPUt H1ARHL Ah d. 
ei^9iA4 A^Kftcuft hiHl^ Anft At ha$1 a4 
tiAtH d. 619.91AA A 4 niil mA A 4 hAA 

AhlAA et^ 44%i (ceres) d, #4 <*ua. 

Htl 1 ^ 1000 km d. Av^il 
ft«L(vesta)A <HL%i s*itl% 400 km &. 



Hii 


43 


22 13 


1.5 2.7 


5.2 


MAWlA H-aAftlH ftAH 

MIAD £ 4 • ASClfl^hn'l 
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Hi q$4 HLftHift uR. 9 l.Hift fciPlHM *U4* ftl*l ildrt H«iSlHSl H^pM/dL A<u 4 Aft-j RhIIM 

«4 iA ft. H>ed 4Hci cL*l<U HL gSSIHL ^*4 Hi &£$l *1^ xi ft. HLMidL %igu Hl2L 6lU ft, (MStfiWU 
(meteorite) sA ft. 

a^iil &Jfcik, Fisa, slPlun hA hA*i Ah ft. A-i A AEhh M GhHI hi^hI msi 

hA A*u 4 ftPUHdi ft. 


6.6 Hi<U All (Shooting Stan) 

)i«4 Hi HHSIU*U4 HlHi-Hla HSU H£LUL^ Ptldl Hmd *4 lA ft. HI HISUll MAWfa (jttlHl sA 
ft. 't*4'tl a^cHlsAsiA HI 6sSlHL XXS Aai4 HUHH1SPU xAA ft cHll A H»fetA Sllft ft«l4 82 ft, 
% xaiRut Ihlh ft, %A hihi-h ouxmi hiA cuA (shooting star) sS, ft ($h) HiglA &5). 

riilMHl A*A dlllHl d«fl MlaLW*0, dA»ll Hid fclPWM HddM W«UHl t**lHl 4<U H<\ ft. HSU HHd 
fetilft St4 &6MH1 HldldlSlHi ityS ftUl4 d Vcti ftuPUU. Auu(&e ball)^ \«4 Hi HftSLH ft. HMl IWiaicU 
4*tA GewRwu (meteorite) iA ft. 



Hl|Gl 6.5 (a) : d5<U ctlilA HlgSA g £ (b) : Mta 



r"C HIH SflttStflHlQ 

i«Us *M fesiRiaiHl ^«4 Hi hA (crater) h& ft, $hmi festis dilHi'j jh hi«u ft. Hdiiis*u 
HI4% Adll (Lenar) ftllfl.1 A (KSlftllUl ft. H^lRilHl ARAdl HlA Hl4<H ?lA 13X 4si <*Uft d*U 
180 *tUa SlittS HllA ft. HI atA HlMll HI SSSlRUU 6ft «UH Sd <Wd4 Aui'j HdlH ft. & ft. 19764 
fttft^Hl ^Vtidftl HlA HlAftl HWOl <>llH HlA Ai ’ArilHl HWft, 40 (MxiH <Wd4 feil X& dA, $4 
Wtil-Geit dLH HlHHluI Hl*j ft. HI &e4lfil&l ^*4 Hi HliSft 4Hl4 Hl4 ft A *lSfll HAi.^ d4 Hl^ 
S&lH HPLUl HA ag hA HlAlU Hft'-H *$*& ^Ul Aff «i ft. Hi^ HI ^4 HliSU V ft. 

HI 6e*lRl€UHlHl biHliSLHL \4 (silicate) Adi, Pisa %4 dc4 HHR HHISlHi A<U^ tfSllH ft. 

hl H2S4t44 hiIM Hi4 ^*UPi*u 9 MHa H%inA H6iv h4 vl ft. Hi<j (sssiRiai^ 
w Phi AsftiM §4 ^4 asiH 4A. 

h05h hI^hi hAhi ifttHftUini iU& desiRiaiHl h<4 hi 4 ft. hi wHftHiRtd hhs 
iMHHlHi Hiaj ft, % IsailSiaiHlHl HjlHiHH-d Hl(M H^hI 5^U Sidi hhR hi4 hhA-u 

AeuRl H6t4 (*$i&«uhL *4 Hi ft A^ wh hsi kiA asul 


etuis 
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6.7 'JR&eJ (Comets) 


*j«S>U«l4 $rA V|2l4 ^4 RLR ML 5HW HR4LtQ. 

RfcL44 rl*^ mjM B, % GBrl rl€,«l d4i MkMLR B. ml mr4l 4 
Rfcl4 RRJ a^cRLS^m HRLRdl dlRlMl4 dLtr44 l M»R MRi&RlR 
Rj$ dR$ HRLRl fillA B, % d*B 4l«lMlR B. RBKRLMRL 
^R^ML Rtfl4 MLRLRLRL 6j.M<|4R (elliptic) AftLHL rR*H9L h\ B 
(ML£& 6.6). A. *J«a %dL R'fc'iSlLPlBld RR5 MLRSlfcd MRiLtO. 

=k B. A $H $R q£4 R®4 ML=l B An Ah rrh Red A44 
RR* RRl“l4 $RLdR RlA B mA 41511*1 Awfl RRRl RLR 

B. Wil ^R^j, RJ«l4 44 R®4 4 r B cHLI USlRld 'jpil <44 
mA rj£4 && B*ll4 4r B. ^14 ^ vdL ml >jp4 jst4 wl 
B mA Br£ mmh r$ wi B. 

>i*4 RR4 tAdl »|»Bc| WirlRld RRLRdl iMLril dL<u4 
AA d4& MiflvO.il B14. d£BdHL A iltf dLRl r4 mA AA 4ltf Mr 4 ^sil 44 d4. 

ML* $44 750 ARcU RSI R^ ^BtJMl4 0LH5LMU *ISQ. «L4ltS B. A4 44 [AAr ^44 A<44 
B. cl fcR 76 rA ^44 R®<r MlA B mA ^*4 RR4 MLRSl AA *L<$ *Bl*l BUA. cl B<4 19864 fr»U*lL 
dcA, $ dA 20624 $4 IhlA. *U*U AeO.4 ML ^*B^4 [4^.d M0RLRL a 4 dciL A4 RLERL cl Mdl \*B$ 
d3B MlRMlR B. 

A * 4A 19974 '•JR V A*r 4 ik-MbH tJ*B$ «tflRl R«lL ddL, % 19 H&Rl $4 d4 MlA 4£ tLSIMi ddL 

*J»B$Rl HklRil mArI MORLH RR4 WiLRl H«i B i cl4 RLSCl (3RRid mAr ILRUtHL^sL, il4pLRl d«a 
4<w. rl^m! 4%eu r51rl h<?L B, %h'l ^^ll n?i ^cll 4r B. <^B^4 hRlMh drRl 4 ^nmi mRl^Qr 
rtrL^I ^ Aidi 4 rl 4 cl4 morlh 4aiPBl hB v «ixfc B. VBcj4 ^Arl morlh h^4 wsirl n«i 
B i cl4 AL^d. dLfiglVd M^ dlfiillTRRL H^flL CO M^l HCNdL M^Ml R^ftL B, % ®R^fe*U 6^RR hB 
*34 ilRl °6&& M5J,Ml MRLRRL &RHl a tl B. MLRl M^Ml £L%L 'iMl R^ r4m! dll mA ®R^fe4 

tl^MLd «ltf dH clej, feeilA AaiPlil^ HLd^ B. 

Ja4dSl«l4 VB^dl MLOLHdA 43Rl4 l %4 [ArL«A ifedLMidl rCcU^H 3L5LRL4 MLRdl ddl. 

Ml^Plir (rsuA ^RL^ 4^ B l *£1^ ML°LHR %d^ R2RL B, clRl4 a l^lRL4 $uS R4. 

6J& cU^LMl (Stars) 

% mr&l 4 R6i4 A4 Mil rl<sl 4 diR-^Bani 4 <slrr rBrlrl avk faBisi (radiation) vqA Sl4 
(3cRH. 4%cU 4R clH^ WR RilRLd dlR AA dl^l aArl4 MlA B. dl^LMl %LLHL-R 4A dl^jl^R mA [ARlRH 
%RL RL^RL R a LR a LdL a A«lLML B. Rft £\Js dliL B. 1$. %RL MR«l RLRL-HlSL dliLMl «.WLiHL B. 4*dL 
R^j R&RL5L R^lRdL cU^LMlRL a l<$4 il^R-ML^Il'VR %4 cUR-^S^LR^ 4«SLHR R2RL «LLR B. 

RLHL^R 4A dL?.lML MRC5.RARtO.6L mA 41r 4 ^MLdL dlR B, RR^ dLRLMl ^4. B, ^ RlA B mA B<& 
^ RLA B. %RL dLRLMl white dwarf d^B ^ RlA B, Wll Arl 4 R5LL 4EL 4£Rl dlRlMl dk4 
rRSlA B. AhRL ®RR4L<aRL ft&L ^tl dRiSLMl AhRL 4t RR MLRLttd B. 

dlRLMl ^£L yfel R a lRL ImLH B. 44 4l»l dLRRLRRL°il dLRl <£U«l R a l4 mA 44 RHll dLRHLRRl4 
dlRl (^Rl VL4 dlR B. dLRl4 R a l dRl dLRRLR dLRL4 %-A RLRR4 MRRRL RR MlRLRd B. cURIMMI 4CL4 
aWLOlLAdlMl R8L RLRR tuA RWLLR B. 
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6.9 daA (Nakshatra) 


^*4 4dl WlL & A<U Hdd BlWHLHI AteHlrLA a LlmA HLAWlL HttA AAnini HlA d. HLAWH HttHL 
HW1 AlGrl^ecliptic)^ 27 4 mUML <Hl a l AWi4l H«ldL fcis <>U a l4 AAnLHL HlA d. Hc4a d«x4 
(Adh. Hd3.) = 360 + 27 = 13° 20’ (Al 4*1 hA Aa PlPt2 4 h 44) d. 4? AlFA<Jd H* 4** 
13° 20' ite^ 4d* al^L d, A4 41 fci* naani i Bna *A d. q4 &Ia hsuA 365 + 27 = 13.5 tel 
^Q. lA d. %-A dlHA^a ciHL Hl4ai dlllHMA Al^iPlA Mi^[rL^»iX i A'WA dRldl dLH H*tt AWLHi 
HlA d. HI d«.A Ail ^*H, VUlcL, HKl d«.A ^ °S HHfeLd H^i &. <HlldHL HI d«.A4 HlPk H&HL 
V d. 

6.10 %lt?L HIAL3L (Night Sky) 

dA Atm 44 dil \ diy.nl H a u6dL Bn*. A*dl HR PlPl2 qAai Slot &. HLH HHl^ Alia 4 & I 
^*4 hLcu-4 h£ fini 4 a ana ^ avu h£ 23 AaiA hA 56 P 1 P 12 $ 2 ai %lhh & &, Bna 24 AaiA4 
ai4 d. hi hi* PiPiani cirlhL 1 l&Q % 2 <i aI^Q.h *HLdid* aI d. M dA 4 a$h hhA cirihIA 44 
A A 4a HtAdldi 30° %2^ AdlH *Hl4d* A*A. » dlAdldl 4A A 180°^ AdlH Wldid* (RllAvA KlKWr) 
b\ d. A4 & HlAdl Ml$l cl dL*l4t iHldl HH vS viL HL MllA d i HlAm 4^ H&aiH &. 4i HL 

4Ait Bnani W5LLA d4 A 4 qi h& *ial aiA, H&diHl % 2 <A *hh <ai4. d. 

6.11 HiAi?i 3 i a u cMi H^t dRiIAAl (Milky-way and other Galaxies) 

WfiUAHi HiAai hh 4 dRiHl anid tea mAai d4 n *4 hIA Asi djhhihLhI 4A&d «i4ea Ah d. 

dLanldL HLHL HlclPimai ^iHLHlA dUlIAA A^ $. W.H9 HHl 4 y.4 HJLAiaA 4di 6rl%4 &(%a ^ML $6il44 

eiiA ^PIhl vlA 4a mA hlaulhL a l a u. d€l hAQ. Ah clA IhlA Ahi«0. hih^ clA hiaisipipu aA 4 rfl4 
hihsII Hma a i o ii*l Adi M \4 %A hA d^«ll aiAil ouh £hih ^ dHL (ahr. 41 Adi A aRa 
hlar4 Ihlh d. cl4 «nia 4a ain hawih44 hA h^h wlA naiitS 154 20 aw* hawih^A d. 

^4 Hindi HLAWL a L a LLdl 3rd{4 30,000 HALan4 Hl44 d. A HIAia a l a lH.L )r* 250 BA / &A-.MI 

4aA nBina a^ d. AA HiALa a i a u^ ha ante 22.5 bin h 4 ai^l d. H a A«WLLdl4ldi h&iv aakni 
10“ HLAia a i a iiHl niAefl. d hA ths HiAia a i a LiA 10“ di^L4 nAai d. hlh, arnsni dianlA ^a a«u 
Hial 10“ %2A hlh. HiAia a i a a $ti hlal^A Ah d. 


AA ^H 4 HAl^dl HLAii d : 

(l) y[4a hlai^A HLAia a i a u [hi^IA 6.7 (a)] (2) finnan hiauA HLAia a i a u [HLjtA 6.7 (b)] 

HlilA HPinPld HLAl^A HJIAiaa'PIL [hi^CA 6.7 (c)]ni mlIA d. 



(a) aKa him%A HiAtunau (b> 6 uhhh hiarA HLAianH (*) hBhPu hiarA hiawr’ru 

Hl^lA 6.7 : RRH UArA HlAm a i a ll 
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(3W-IM. HISR.4 HlSRRRlldi 42l<HRldl dRIHl C-UCl ^KL <£d dRIHl d. W.R dfta HlSRdl 
HlSURRlldi Hlei<Hl°Kl dRIHl 401 Vldl dW4 dRl &. Hl4 4<^ H^Hld SVUHl Hid & ^ <3HdaH 
HLSR4 HlSRRRll, dtta HISR4 HlSURRll S3di <*.% (3H* ^RldcO. d&. a.$USHL dtta HISR4 HISURRU.4 

dH*u dd& 4di*j vm. d. 

6.12 Kd4 4a Hd HOHR (Blackhole and Pulsar) 

4 HdSUl4 44 TPHl y» i wi4 S% * dl «i. WR dRKl Hldldl 0£cdis4?l4 

PlSlH. ddR d^4 €>6ll§l ^ & <dR dRl^ l&cdis4il Hdd (gravitational collapse) «llH d. 

Hldldl ’ir^lMl d®S HRl S.«l Hdddl (WJ. fcd Sfcll HdSH^ dHll 4d) dRIHl HHH %H*4dl 
(supernova), hA dd£ <4s 4adi H.fel*l d. 4s dHd <*IS 4a H-H.I H*4 cl ddd HldHlddl (ddtRdi4 
&«l4 4 h.§ 1 S4 HlHdl <M.H & hA &dl aiHl ^4-&«l Hdddl H[d(d$lll«l <4s 4a4 Hfe4 d. 4^ Hlddldi 
HRl d i 0MS4 (3cHlrl d4l dRIHIdl Vldl dHcl ^4 Sdtl 1000 HSU £«l Hdddl <*OS 4a H-Hl d$l. 

nidi <*as 4a HleicHRKi t\z dRi C44idi Wii 4di hh d. 4s 4ssa hi(M h^hr hih4 hisrrrihi 
^hl 4 aiH \4-&«i s^di hHr e.«i *Rid4 <4s 4a d. 

<4s 4a4 hihuih hih^I 4s 44 siaiPls m\.S. ‘event horizon’ (ddRl asl4 Is wi4 husi $i% 
HUSH 4h. Event horizon %4 H44<Hl HSRl, HHUl^dPlSdHl Sl«ll HS.44 %H OlHltf Tfctl 4dl4 dd HlHil 
‘<4s’ (si4) s44 *04. Haa-ci, s4rh 4wuh h$ur 444i diunA &as 4 «h h§i PUfea .4 6^d s\ 
d. &4s 4a4 dlHHld cldl £«ldl cd^d UHRldi 4dl4 d ^ HOI UHliildi (4s^l4 (3rH<4d s\ d. 
HI °X SR§l4 HI PlB^l4 dl^^H. HdOlSd ?ISH d4 Hd h 4«1 <4&Sm4lHl4 n4d HdaiSdl HlHl^ RIH<U 
H^ d. 44 H^dcd h 4 dHcl cl4 HldHlddl HdSWtlH. H.&LHL dld4 ^c<US4 Hld^BHl4 H&€.4 WiQ. ?ISIH 
d. 6l.d., binaries (binary-stars l %Hl X-ray %2<4 dVkHHltfril (d^d dVll^ ^^d h\) 4 4s dRl^ 
4% dRl44 VA »l«l4 <^Ql HlHdl^ (accreatng star) d. % dRl44 6«l4 4dSl «UH d cl4 regular 

star S^. d. HI regular starj HdOlSd s4 <*iS 4a^ H^dcd <W$\. <ISIH &. 

4is 4a4 dofesi cldl cldl H^dl K.^d<HR h4 SRUh. ^IHld H.5.4 S^dlHl h 4 &. HaHd, h4«1 

<Hl(dS?ll4lHl HR H«Sl 4 4s °t d l 44 S^ hBhI d l % &4s 4a4 ^cdis4udd «l4 
nes4 d. 

Hldl ^cdlS^Hdd H^CHddl H&i4hI <1PIU<U Hll Hl^^l^d4 «UHS H4adldlS.4 -^ld «R4 
4H WH6R y>. cld tS. H. 19674 HcHd 0iSd4 hRsh§1 Sldl ^ld *6R, H«HR(Pulsar)4 HlH dRl Hi 
d4l d4. 

HidlR 44 e.«l H.^iq.4 dl4 ^4dl ei<4d IMclA (compression state) Hcl ^ld «RHl Hfel»l 
d. Hand, HI d4 HdOl i^ld «R Hldldl \«l Sl§(lH0ltcl m4 ^l4 d. dd cldl dial S£d sr 4 
cl ^ 0iSd4 hRsH§ 1 S^. d. HI HidRs ^dHHdd (infalling) hA. ^ 0iS4 SliCld oi(cl4 SRSl 614 
(3l^ H^lddl fotksi'i clddl %HSlH Hddl (lm4 (3rH<£d b\ d. HaHd, dHdl sjoilH Hd h 4 clddl 
h1Hh§i 4 H«l %RHl dd4 44 d4. HOldl dHdldl HI dSlddA SR§1 -^Id «Rdl 4s hIHh§ 1 ^PlHld 
<1 q.Hd \Aq.d %hs!h [dB^i-i Ord^d d^ 4 h cl^ ai4 d. hih, ^ ^ di4 h«h 4 (Hddd 4*1) [d&^i^ 

(3cd^d S^dl 4d cld Ol4 d. M cl^i did pulsar Hl^ d. dslsddi cl 44® ?l^ pulsating star4 0.44 

4sl &. hi 4d Hddd 6l4^ (q.Ck'a a^in^i 10-100 ai4l <aAA 4d l wr hchr hIHh'Si s^hki 
hh. dtS m d chr nesl m d. hi^ 4 dRlnni, hshr 4 44 44 Hiddsia 8 ^s-s d. 
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6.13 H.HARI (History of Space Exploration) 


‘hosri 44kd’ *i<>e %uhki 44 h(4 e-mi hhari 44lHd nil win d l #4 hoari I^iIc-iisphi 
[444 h 4 Hotl«l(4$lld4 (3UHRL A^Hldi HIH d. HIARIHI HHCilAd AVll4 HHRlPUUd a 4 &, HRdHHi 
HOARl 44lHd 204 %i€IhI Hlei 4^214 (harm hi<hi 4 d. HHAR0.H ^His4(space travel)dl U*ilcU #H-t 
Konstantin Tsiokowsky (1857-1935) tAdl. rlH>iL PlHl*[ i 4&2 °6 HlUil4 dSPAdl HOAUldi C-l£ *IAH. 
4d«il 4^ Hil ^t«i ^ 4M dHASl HHHl 3Rill(stages)Hi Wm 4tS4 i <M ElA dHASl (HRill) ^ 
tSkii (fuel) Hic-fl. *uS m 44 44 di4 £<uh. HiHil wiCl^d t$U4 l 4k *i2ddi hPki 4% Pm 
Aid a 4 y». 4kdl ^P^ddi SHil t Sf om4 EtAd Hid d h 4 V Hdlildi Hl^Hl (3cHK A d. 
HI dl^Hl 44dl ^c<-tl tkldUfl. mS 4ddld dl4 HdR 4*4 d. 44 4k (3H^4 d^A kk-UH d. HI Al4 
HlAAd HARdl &lil4 °6 SIAH h 4 &. El.d., Wl4 tilled h 4 HHl4 HlBd^d’i PlAlil H<u4 &lil d4i 
<WUH d WR HC-^Pt(dHH h 4 ^dlPlHd HW-IR2 HHHl ^dlPldd dl^24 PlAl Hl(3.«. Hd <H«ldil (solid 
fuel) d4i <WllH d. % 4k4 *Hdl 4$llPlA (3HA3.ill HHHl %llH4 HHAUldi. C-lS W dll A^Hldi Hl4 
d 44 4-<£U (payload) 44 d. 

(multistage) 4kldi <H 4 44 HHR HRilt (dHAAlHl) 4d &, l % ER&4 Hldl-j. Hp'tfd Hd 
HHldil 4d 0. HlHl HG&&* 4kl Hd <$«4.4 ^>H ALHEl =4 $> l =4 a HHd 'Hto.d'iL Hl4 «tt S m =42& 
%-4 ^(d^i)d 44 vS 5ti4iH d. 44 iQsz% e«i hsi dl d. %4 c44 ^i4e4 ^ h« 1 d h 4 H«id§i 

H«ii Hi^ wan d. 4 h^, nidi h< 4^ ^an hosui amHd 44 (3HEi 4 ih 4«| d h4 h2<h 

<y d4 H04RI d4Hd H 5£>dddl <dHl °t 444 d. 

4 Hlieid^, 1957dl ^ ^1^4=4 4HdH |PlH (3H5tti ^Pti-I-j h4u§ 1 dW V h 4 
Ta^HRl, 19584 H4R51H. 4 h4 m.H §PlH (3H5td H5WtRVl (Explorer-I) d^4 \Sdl. 12 ?4Pl<H, 
1961dl HOSRl4 4 h«IH Hld4, ^4 444d(Yuri Gagarin)d HliC-dl, WR 18 Hl4, 1965dl 

4^ Aleksi Leonor dUWH. Wd 4^1 dlS (space walk) h^. dlRH^dl d44 dSllPlil^ 44<ds; |PtH 
6na4d 4w4«ldl ^El ^El 5t4 h 4 dstdl d4Hd Hll HlSC-Hl. 21 1969dl HHl<Hl 11 (Apollo- 

11) Pl^lddl H0il«l4dl 4c-l Hl4^l4 (Neil Armstrong) 4t Vl \i4. & a. 1971 h 4 19734 4$lHl 
h4 h 4^51H 4ddl 4^1 &*ld H^s 4 Salyut-I Hd Skylab^ h4h§1 4^. $■ 1980HI CHR4 ddl HdH 

u4hsi aJ. 

diUd4, HOiiUl 44Hddl Jl«lH 20 'HIE ^El $El 144 4silPtil4 Is HdARl dHlHd 

<y 44 hBhi d. 44 ^ 4 h14 4h^ 4k «A4AitS4 he4 454^4 hee^h «tdi nil ^Pstd h 4 at4 

d4d HstARl %2Sld (International Space Station - ISS) Hdl^. Hfell4, 4% Hill 14 Hil 

64 HHAWl 44Hd4 <HRl C-llS %ISHL 

H<^l4<y ^a4 4 a-4 hhIeihi d : (l) (dH^iHi) 4<u4 ar 4 4 4* (§ei hmi4 hBhi, 
4% 4^ Edd hi% hhi4 hBhi h4 4 h= 44 nid^Bni %hi ^ani 44 Pi^«idi-j ar?i <h 4 d. 

h 4 (2) 44 Bdd. HI h4eihl 4 ARil °6 $4 chh 4 %IAIH 4dl 4^21 h4 a4h HOARL £L$2(orbital space 
craft)4 4 h a^hi4 hi 4. 4 ^414 d©A4 a«h4 $ei ^ei 44u c-itS w4, KSdi a<4l4 ^hec-Q a^i4 
h4 4© 4$h huhi 4 (44^a d. 44 (3 h4h 4k-n^24 44 »j<a ahihi hu4 ^hi nil l ^«4 hoi 

<HIHHI Hll a 4 %IAIH d. 4 AHl4 ^44 °6 ^PlH (3HHddl ^dld H^C-ll <HRl^ HHl^ALH (repair) A4 *0s d. 

%4«l ?12<H : 

12 4PKH, 1981dl 4HHH 4%l 5H2C1 MPlHl h 4 KRHIE 44^, H2<Hlp2d^ HHHil 

A^Hldi Hl«i. 4Pia 1990HI tAHC-l K&fcAlU^ H^Hil 4?l ^I2a 6RI A^HIHI Hl<^ (Hl^Pl 6.8) 

%4«l ?12*H ^ m (HRlld H4<j. $4 HIH4 «IAIH 4^ a4h Hldd (Oibitor Vehicle - OV), [4*Jd 

HtS 44 H151 2iil (Expandable External Tank - EET) h 4 #4 HlHil «IAIH 4dl dlPli lOsZ %&l (SRB). 
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Crisis 




via ae$4 tona vihl-h 41a4 to y 
4^ y n<uni %to 4, Hdl tl i«4ft 
nil Mftgwsi £fcu nku-i mh m*u4 ^*4 
hi 44<to4 Hl#i H»$f 4i d. <HlWlfc 
il4 4E&a *4 $4 &h4=ihL eu£ »imh & 
via awm Cmn n&HH srb^ 

4HI tftHlHl nto4 PWlftd Y«Hl HI 
Hd*t «l«wl»iL *to 4. ^ti *aa4 MtoR 
niton. 4 li4k HidiHiani ya ^ti 
M^Hidl H%U% H$ ucrofaeakiii£4 4^ 
h 4 YIH &. 4&Y Ha M 3WH HSft toli 
4<U«& <lkU<LMML £tt?l 

&*HlSl4 &WH. HLH 4. 341 &*Hi€ «LH4i 

h& via uaH'i Hara£ wm 4ua 
hmi 4 (torti^ #MM.qi.Hi *uA d. 4* 
<wd via aaa 4^ %u4 *mh he$1 h waste via ase^ Fitoa vu<4 4 d %A 3^ taa ltow.4 hi#* 

oUPiCli 34-i^a iusl HHi y via aaw.^ (mn 144 via 4-n h*4 n«a*u *uA d. 

*wihtI via aeet'i &m hhEI %*Rw tol 44, 28 Yt-^Hwa, 19864to*Y* toi 6m4 «iUl* 
v asto! t$ *i% <*4 ^ toi wui aito wvil ^ hl«u ml 1 ^=wrfl, 2003 hi 4y ilaftmA \i*4 
H* HUSl «4 HHil HHHld di4 ificCL toi HSL WR HklH tjft H i ^ $4 (HlfcllH 4«lHl 

HHk’&TU «Hdl Hiqjsu Ha ML 

£ttoi *to waini 3 hHcuh 4 inn aHYHi hi! hhaui atilto Rmih ua toiFiA hhIhhihihI 44 

h&HhIsL4 *mx a sihi h& d 1 y ototoa (bigbang) heA 4 4fli ml his y4 y alh &ltl, 

(Larp Hadnm Collitler - LHC) 4 ^Pwi4 nllSlHl 44 (particle accelemtcc) 

HHi^i d. ^aiPisl 3Hi hhIh flia iHridi 3j£ (tLh4 3h44 h4 y efe4* Hint tuL A4 3^ai 11 A d, 44 
HtMft S*H (dnk matter), MU*4 6 (hI^ H°& 4<U HMlni Sla H“tl a**L 

lhc d'V.-vfta 144 h4 «4<u hi4 175 m (M 27 km eu.4 44 q^«aa% &uani 
d* M v»nt iU4.Y*C. aiO hA SI4 €h£ Hwml jMh 4 ^uuina *vu a£ *h<uh 1 
Ml4 4, M to epm ^uqWLHl ®lCl *Wl MiWW 4a4 UMHlHl Mito A4 WHl EuropUm 
Organizaticm for Nuclear Research m HHIHI Ml4 4. 3»U H%l4 |a h 4 4ii4 4.4 h 4 to 
(bilHaa doUors) H& to HlMlHi %uA 4 I 

%jk 4s4 4a aA \ 4 wbani ntoi Ah. feLtL, 44^. 

6J.4 RRh uaan i |Ra 6 h» 4 to4 *wA 
(Variow Types of Artificial Satellites and their Orbits) 

to yu 4 t4 l 4a h&lM nil nlUna nai hlhl hsj.^ M 6h 9I4 *4 d. 4^ 4 ^*44 ^4 
frm& d. "MHswHi a && d%4 «^<UHi tatol ^*44 4 ^ nEUna *%4 HM,<taSd vitoHiKw. 
uaicHA jRm teJl 4” 
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fcHtJpLS &H9l4 clHdl R[elH Al4A 
44dl QmVw), )rH*l, (3521 pKHtddGd tolHdl 
^R4-42* £4 (3Hml d«U 44td<Hl ?>A ^4 H«ldSl 

m&k d. ml (mdt c^-Hl *r4 4asI<hi 434 4nA 
d a>A ( 3 ^§ll <& <k<u*l<ai hh<4a4A hrh w. 3 ^ c^- 
£4l mi 4a& d. <hl 41 4M (3H^dA 18 £<ai£, 

1980dl 4<$r HLdldl °g HdHSlHld (SLV-3) 6lRL 
■>{*44 $4 «.H>SlAdl4 dcil *4 (3H9ld 4AddR 
Id d43 dld^ %*lld k«l<^ d& <Hl4 W ^.44 
41M, 4d (SROSS), 3>utS. *ir. 4d. (IRS) ML, 

R44 &2 (Resource sat) A12&2 (Cartosat) (aHLfCrl 
6.9) £=ll (3U9lilA 4dldl nkHSlHld filial ^«ldL\«b 
n&Fld ah! &. d*u 642 Atetldi fr«i4A Pild4 Htt*ll HdAwini uslRd ah! d. 

£lkH (3H9l4dl Jlta dl*l dA^lAd BltfidA HHW H& 
ogcHlAifel 4k4 WSIA14 Hit A3.4 HiCl. HRl i dk AlS Sidl 
2ieR UV(l dHRlGto Itdl4 H**R dlHl t5L ^ «UH d ? dk 44 
% mm hahrI 5 H^u 4 A. >{*44 hhi4 >r >4 &. 4 dk 

q.^ 4>i*ll h**r din4 4 mm m% ddlklkif =4 r ai4A ■>{*44 

dHlil mi Hi &. H^d qoi4 U**R $Adl M HA qoi HI2 

d<4 cl >{*44 $*l Mini =>i!cl him 1<aidil oni^lci 6.10). >{*44 
SRcl Adl4 Oltcl AdHHl HI l cldl d^dH 4>l 8 B4 / &A* £2<at 
44 V34 d. HL (3H9ldA HHKlIcl^ H«l CPIUdi M&U 200 B4 
Sai&k atf vu4 3 h 4 d, £4 >{*4di qidiq^wi (ftoMcu. 
Plhl4 %iaih. 

6.10 : Hik'd HtuWl ailclHH 




SHlflfi 6.9 : M&2 SU3ld 


$lkn Sh9i44 mu«4 : 

^IkH &H9l4 4 HAR4 hHAH? 1 A^LHlHi ol[?L 
b\ ^ : (1) [h^H<{4h Adi (equatorial orbit) *lA 
(2) ^4 h Adi (polar orbit). 

% Adl4l [k^H<{d^ HHid* dlH d [k^H<{4H 
Adl*ll Ad «>. 

% AdlHl '{*4dl ^444 HHR *HH d 
^4 h AdlHl A^ d. (*U$d 6.11) 

>{«44 HH144 35,786 km Qldl^4 [=I^H<{4 h 
AdlHlHl a lCrl Aldl (3H5ld4 <HH>aiAlfn. 24 AdLA 

•Steal di«ii4 dd >{*4 h^ 4 4di ^hharihl R*i^. 

WIH d. 2HI &H9ld^l (Geo-stationary) 



2Hl§Cl 6.11 : §H%44 Adi 


«&is 
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hA A £$uA 0£-($«lR £911 £4 d. HlHl (3H3l4A dMAH HRH RHl44 46AIA RIH31 'jttQA RU£4 
Rl£lH d Hd Ri.ldl(signals)A ^*4dl 4$ ^A4 *0.% Ht&llil Rl£lHd. 

lz<m £(Ah (3H&4A %4h mi4i4 hAFui £rhih'i hiA d, % ^*44 hhiM c-pi<hh iooo km %ee£l 
GlAl&A dlH d. Ad4 HR£H*il£l«l C-RKHH 2 £C-ll£ HHHl A4 =4.01 dlH d. A4 A (£HHHi. l2C-U£ H^£H§1 
£\ 0. HI (3H3l4 (AOld RH«l HR4 (AdPld HHHLdR HRIR HIH d. HI RlHHHRllA (3H3ld4 ^dRRlHdHl4 
MHIHI HlA d. <HlRddl ^RRlAfcd ((A42 APM) (3H3l4 d«U HH&£ldl MiA2 (landsat) (3H3l44 
^dRl 0 lHd 0 Ll4 H^H 21 (idRl hA 16 &HRI d. HI RlHHHRll 2RPlHld ^«44 RIH31 HHl4*i PtfUfil *«S 
iQs d. 

(3H3l44 (3HHl4 $PHd£l«l A4 9tHft6«l4 P*Rdl HR HlHlfcd tM Adi H(AHl4i pRlfHM £Rl °t$L 
<yillH dl A4 RllA 4siA<Hl Rlk 4(4fd <& AA \«l Ml4 HRHlPld £RHLHL HlA d. 

§RH (3H3144 MIHl, |S.r 4 (3H3l44 #H 0J&Hl£A§lH«l4 HRR A6«l, M<£4 h dlH &. °U3ld44 RR«ldl 
HldR HI MIHl d4«l£R °l4 A4 HfciH'il RlHHHRll HlHdlHl HlA 6>. 

6.15 : £(Ah (3H3l4dt §h 44 (Uses of Artificial Satellites) 

dA H&IAoiddl Hl’HH (SIR.1 S-RRlTf 2plHLdl MtS Hd4 H2dlHl, RHl4 RHdl d«U dHLHLd HHIHR 
PldRU 01. dA RldSlAA (3H44 4dl iRl<Hl4 hAhA (country-wide classrooms) d«ll ^PdiV-SRpRUH dA 

Am4 (AEh (AA hsi ruh^ dA. hi 4j. §Bih (3H3uA Al rim d. hi GhMi HO£Ri-RiAlHd AA, 
AlmcHHdR AA, ddiHK AA, (A4e APrri AA, RRuad AA, RRSuii AA 6 h44 Ahihl hiA d. hih, A4 
Hl££dA C-IKH RIH91 HldWdA *«S R511 d. % hA [AddHR Hlfe4 4A »J,W d : 

A^U=HHdLR |R Alm«iddR AdlHl, IRiCAoid HRlR?l Ahihi, l(A4d dHl ADhI dgqi AhihI, 
£w\eR Aeqi AhIHL ^[Ah 6H5ldA HKHRI d. d4, (HRddi oUHiWl hA ^Rdl [ARdRldi Rl9l§l4 «UH q.HlRq .1 
Hll lRl«u4 hAhA, AlQAl 4^rF4oI M AHIHl HI H£Rdl (3H9l4A c 4A *l£H h4 d. HI AdlHl Mil 
(HRA 64.2 (INSAT) Asildl (3H5l4A HHiRldi HAPld £dl d. HIhA HdiR %44 HI Mil ^4.2 1, 
2, 3 AsOdl (3H9l4 uAPld £Ht d. 

^Htd ^[£1^1 HlA^) 

&.2ddl [Asil4 HiAr Mil 1945HI <\-KdR idldi \k-U |(Ah (3H5ldd Hl^llAd RlAdl RHlA 
(3HHRIHI <a$ Alm«iddR £Rl Rl£lH RJ=4d HIHHH £^| 

HltHldHl AA : ^4.2 Midi 6 h% 4 Al dHlHld AAlAd Hlfe4 H§1 A«l4 Rl£lH d. Adi A! Hl2«il4 

04, Rl^tl4 RlHl^Pj dlHHld, HldlHR^ldl ^21 RdR^ dlHHld, HldlHR'SlHl HHl'il Will R151H d. A 
HR4 dHIHId I Hl4dHldl \4^Hld d«ll HlHlRlldl A<H(Ad HRlHd4 ^l£lRl hA d. (3^1 £&HH HRdl 
Rl^^l hM HR (3^HHdl Hdl(AdUI£Rl HlHlOilil, Rl^l 4$l4 (AA HSl dA d. 

IrA 12 ApRiat AA : “il£ H§1 H2lA I H2dl HiA 4Hl AhIhl Hl=Hl (AdlH 2R4 M &H£R§l4 
Ai A huA I H2didi h^iHhi4 hi(A 4 A«idqi4 H^fe.A R.H 12 APAh (tRAA&d) h^IA iA 0 .” 

&H12 APAoi Hlldl (3H5l4 Al ^«4dl A2l«lHl rAc-H h 444 H&l^, cidHl50l£dHi «l4 ^24 H€.l^, 
WHHtrl cHHRHlHd, |(A(AHH£ Hlil4 SIh 44 H2l^, AdRldl Hl£Hl <HX% h1<H A»l hA Adi !<HlHl4 (ARdlR, 
Rl^Hi Hl0<4Hldl Rl^«4 0l(A(A(A ^4 Hd£ HlHdl4 Wl£l4 A«l4 Rl£lH 0. (3H3 uA 4 dHdl HHlA AhI 
oA&A<HI RiAfcil (sensors) HcAi 421HI 10 444 6400 44 (ARdlRA HlHRl A d. HI (3H%4 (dPid R*l«l 
HR4 RlHHld\ HRllR Hdl 4 hi 4 A oil«ll4 «iA<ai |R£R hA 4 <«l%£l4 h 4 Rll d. 
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-mwW) - 

&Hl2 (^Rifed) iHl&H tlHla &P&H (^W&fcd) IaFIA ^c^d 4A ^^HARL *A 

(M MR HlMlftd d. >i*M mi$L HR ddU 3r H£l4 *j*frlARl *ld 61^ $4 $4 HIHIHI H.Rl<R<k d*ll 
dHdi dlHHld H^RUR Sl^ (3oH^d AR &. (3H9LdlH'l »jkll RkfcAl *U 6«^lii BrSIK oft& & *ld d 
HlIM 0)^*$ HR HlAed 5HIH d. rldl 3H0HIRI ARld %-d HHI& HR-j UfttktcH; M*kl*i *l£ *G d. tfG 
cl H& PtRl« uRlSlSl did ^Rl d. 

6.16 CHRctlu 3HHARI RRUHd AlHAH (Indian Space Research Programme) 


|RH (3H$ldl R&MamiR, dHLHldHH4 Hldkd dHL ftHR RlPRiPl H^lR ^ HH (3HHl4 yj.[Sw. tim d, 
&dl =MRRAIRA (3HHLH <& OiM HL&A I&AIRI di.RL<a A& SLALH O. Mi HlHd 'dldHL Rl4 <HRd *WARl Al4AHL 
Elil ALSSll d. 

"~(hIH <%lSLAl& Hll) - 



ii. PlAU RURKHltf (1919-1971) 

PlAH Hdl«ai6l RURKHl&tl 'tf-H =MPR6 12, 1919dl Rhf *IH£1«U& Hlcl H.4 
ddl. *lH8l 3>idK«.HL«fl. HlHdi RdRHHH &BhA GrsD. UR aH^RiHld ARl itPatt 
k^keueiHHisft 4.a*H.il.4 US.4 Hlkt a 4 deft. 5HHSI aHHauteHl <Hl[flA ad^UHld 
HHIRRIML (PRL) Mk HH&lciLt aARLaitSei R.y.4 HRlLtMSLd (ATIRA) 

%4 wuCUUVl Ri.R*u4 RUIUHIHI RRl &IH<4 ddl d*ll <*UR4 h d2&fi*LH dUl 

HdlXdkaid kk dH-j HRltH R^ ^4- ^h4 R^CcIhI Mi kkPil kfire 

H^HUK AMR cLtUplilA AL. kAH RLLRKHltf MlRA ^RRAIR MAM. ARUlHi Mik d. 
?iMlk PURddl 5HUARI RUllUHHl ftldl HSIUIHI 3Hl=l &. 


chr4h aHUAUl H^RiUld ^ - &H& (Indian Space Reaserch Organization-ISRO)^ HSll Gu&dl^ 
Pwlsi A4 SHHAULHl d^dl »J^U d. %4 «»UHA (3HH131 M dHl %l*U.aiq.dR wMdl HdRSl Hl^, 

^«4di ^laimi. H4 t aldi oidR H^iddi Pihha d«u hi4hi4 Pihha hiI^ 4 »)mq.i hG ^ d. 
&Rl^ PlHlsi ileil ^Gai ol Uldldl (3H9ldl d«U l«lldl (3U3ltM alh. 4 4^Sl n4Pld a 4 d. 

6.17 ISRO SRI A^lH<Hl AlUAHl (Programmes Conducted by ISRO) 

• kxrt A Gwen (INSAT) ilslldl Sh^i4 : INSAT-1, 2, 3 AsCldl 6H9l4 U&Pld *i$ 

01HI d. 22 2005dL slv <HRcl INSAT-4A t3U3ld 0|*u-u (Al^) Hlcl4 H^Pld A»5. % ilH^Aa 

§ dlH (DTH) UdRSl Hll ^ (3HHl^[l 4=14HI d. 

• 6Gsuh G4a %Krsioi %Gc-u6a (ms) : irs-i ^ irs -2 Usd ^*44 duiil m. %e[«.si 

AMI Hl^ (3H«ilod d. 

METSAT ddLHLd d&iMl %lSLAl4 hG &H«ilod d. 

• RESOURCESAT d*ll d4 dHlil HMl dHlHldd Sl^kd %SLAl4 HI Z (3HHl°d &. 

• CARTOSAT Hl^llRiA HA^ll^ HH4 “WSIART. Hll (3H^d d. 

• 4fesd nk-ii^a RiteH moMh 3hci4a4 hl^ &n4»d d. 

1000-2000 kg Aisddi Gnie nRi^i 6 h9i4h H«ftd ami 

vim. d. 

• 30*4 4-ildH %Geu6a c-il^l <^lA<H (GSLy) : (&m?l 2500 kg <Wd4 ‘EDUSAT’ (3H9ld 
2004HL HHAULHL GSLV SRI H^lPld AMIHL Hlkl. 

<aais 119 
















hA 4«u ? 

Hllfe5<a IRr51h4 h4uA 5R§1 fl.-[i*il iteR5ld4 4d 5VUHL Hl4. 4<l - X-ray 4dm«ll 5 M.clswQ.4l 
dadlHldl X-ray $lil9ll$* <H &. 

ftiidi hih§u ^i<al *dd H&aidi 5l &. \«4-ifad4 ^4-ifcd, <a&iU^ [cl*r8i, h?l'l vmA% 

H&lrd ddl. 

HIU^ 4vU«l dd 9141, (3H9141, C-up.41, (3t5lHl, ^di^Hl qoft>j Hd^ d. 

%4 <HH§15$U 4>l«l4 5dl4 HM. 41H Hd %H)4 HdRSL ^«4 did Adi 9l4ld ilRgdC-l 9141 ltd &. 
%4 <HH§15$U H°l°l4 5dl4 H4R4 d9$ 41H Hd HHlWl o&dl 914 °X% 4LH Adi 914K 4[ddd 
9141 54 d. 

$^4 45 °6 914 44 d i % ^4A $4 4% 9i»M [d^ hRwb 5l d. 

(H.^9141 4 914 HdlddlHi [d^«l Wll H$5l d. A41 HW Hd o^4 d»l Hld<Hl d. 

<a^9l4l dioft'W *ld *dd HdSldl Hd <jadl 9.4 d. ^*4 U9. Hlddl Anidi HI 5iaHl«lA (3651 54 
d. HRL 5^4 (345LHH (3<J5lRlC-ll 54 0. 

Y«4 H9. Hld4 (3<25lHl ^«4dl dldldWU 9W>(1 Tfdi H5l?ldl foil (3cMrd 5l d. A4 A H9.dl dRl 
dUi Ihih d. 

^dic^d ^R4 dRl HSl 54dlHl HlA &. A41 WR ^d4 44 d®5 4ld rdll Addl ^il 4.4 
44 Hd 9^44 [i^LlHl 41H d. AHL 9j4d $4 455* *HH Hd*& H&WHtt 5l d. 
dl4d ^5&H9. *<Hdd X&dld 5R& 9ddd5lRld H&ltfA dRl 5<klHi Hll &. AhI 5ld4 d4. AhI 
V»H <H 0, Hid & Hd ddl dUl HIH d. 

Hl5l4 *£9dl H9dl 5lPd<Jd(emptic)dl 27 *9.Hl <Hl°ld ddd 5i d. 

dRIHl HRl OiHHl %d?l 4dl H«l d, dRl(d4l 5^ d. HLU^ 4^«l 3H15RRRU dRlPl^Hi 3Hll% 

d. c-iokhol io n ^eai dRi(d4 l % &l5Hi io 11 %a«Hi dRu4 Hil<ai d. dRi[=i4 ^«i4 y.Pt<n. 

(spiral) =dd (3Hd<Hd (elliptic) HH H H15RIHI 4dl H«l d. 

4l5 4la 4 °6 =d(d ddll €.«l H^lddl Hd5l4d d&l4 d 3t %Hl Jl4$ o^cdlit^mA 5R>Sl [dB^l 

HSl »2il m% d4. d4^ HUdrd dlHl-H 4d %-B^l binaries 6RI d5Sl 5^dldl Hid d. 
Pulsating ^ld «Rd H<SHR 5^ d. 

Iliad 4.55* H5R^ H«ldSl 4tS4 : 

Hdldl *«ld§l: Hdldl 4l^l^d Hd HlGd^d 

dd ^t«ld«il: H^PlPldH Hd HHlIddl H^5C-IR2 Hddl HHlPldH dl^a^ \km l. 

Hd5Rl *4dd 4d 4* *a<H gRl 59.dlHl Hid d. Adi Hddldl <HPll 54d dl4d (OV). Pl^id dtS 
«li d4 H161 aiil (EET) Hd 4Rd5 Ilia (SRB) d. 

Hldd*(^d (3H9l4ld ^CkH (3H9141 54 d. A44 (3Hdld Hldddl *1 <h 4 5^dlHl Hll d. 
l^-ddlld (3H9141 Hd ^4d (3H9141 HH *1 H5Rdl (3H9141 d. 


Wl^ld 

1. UM Hll 44 Hl4<Hl [45<4 hl 4 Hl4 [45<m H*£ 54 : 


(l) 44dini4 54 dRi d ? 




(A) ^ 

(B) $M* 

(C) <H^4L 

(D) ^ 0 ^ 

(2) dlAdldi4 5l*?l ^4 h5«i4 

*Od d4 ? 



(A) <H^9l4l 

(B) H^dl dRl 

(C) ^ 

(D) |[5lH &H914 
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(3) 

tk-fldl HHirjjdl HldAilH kcdl & ? 






(A) 67 dA 

(B) 76 

(C) 

86 dA 

(D) 

ioo q A 

(4) 

*j4dl 01(4h'i . 

... HARdldi did. d. 






(A) dd 

(B) Hdltfl 

(C) 

did 

x o 

(D) 

VldL^Hl 

(5) 

. =4 *4*H4Hdl 4M 4 tr 41 516 d. 






(A) ^*4 

(B) tyfc 

(C) 

vero 

(D) 

HH«l 

(6) 

MRlHdL dddlsi . 

.41 d4i4cdL d. 






(A) H5.4 

(B) <HR$ 

(C) 

dl^al^d 

(D) 

Hldd 

(7) 

4d MR 4kdH MRl ^dl* 

. t£dl. 






(A) Yuri Gagarin 

(B) Aleksi Leonor 






(C) Kalpna Chawla 

(D) Neil Armstrong 





(8) 

<d-(S*R (3H5l6ld ^«414 *ldlM Hd* . 

km d. 




(A) 43,000 

(B) 37,956 

(C) 

35,786 

(D) 

23,123 


2. *{14*11 H*4dl (3 tR !HlHl : 

(1) £[$IH (3H5l6lril 4 (3HHl°ll CdHL 

(2) di*i*il =4a4 4 • ^dl Slldl h4<hi & ? 

(3) ^-Irfad ^Hd HUCdl q«ldl dSldd H.IHI. 

(4) X-ray H3LlH(4sild HditlSl 44lHdHl M £4 (3M.dL a Q. d ? 

(5) ^4h^«i 4 (3rM.[ri ^ni 

(6) HlKd @4($gHCd) 51 6l ?4a4 4 • 

(7) Tsl[q.Hd 51*4 =4a4 4 • 

(8) [4^tG,H Hd %4ld SdlHl *te4 4 ? 

(9) 4lmedq6RHl M &4 £(4.H (3U516L (3HMM d ? 

(10) IMa 4P4 h (%Ri4&d) =4a4 4 ? (3H5i6l M &d IMa 4 P%rihi Ghhi^Q. y> ? 

3. 44*11 H5. did <HMl : 

(1) ^4 (2) %Jj£f (3) H°L°l (4) ?lPl 

(5) Hj£l (6) H5dl dl4 (7) *l[$l ^IMd (8) *UiMRRU 

4. *tt4dt MMtdl (3 tR SUHl : 

(1) 6%Rl &RL d4cdl M4&HI [44 [4^d did. ani. 

(2) <*&£ tiled [44 did. CdHL. 

(3) ^*41 H3. did SlHl. 

(4) d$t?4 [44 §4 4H CdHL 

5. *U4*tl UMldL [4=>tddl* <3 tR <HHl : 

(1) MR ih did CdHL. 

(2) dRl[4dll 3d24 4 • 'gdl HMRdl dRlfa^l MR did CdHL. 

(3) *4*1 *iaCd MR did CLHl. 


(dais 
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ttiltfS, CHEltt eilct §11? (Acid, Base and Salt) 

7.1 HWlHdl (introduction) 

HHl(3dl MLWlldi ik-U HOHRbl HlHR hS. SIMH l HlU>ill SlRfel ©HdH'l HMAldl Mie'l $«lldl 4>J.dl 
va, *UH<aVi Hisft Wl out h&Ra w<hih d. hihhi tfui Mhidi 4 EUi^ veCLn 5tiq.ii £IB>a wchlh haA 
&. wr ^gRh 5aq.iL dew wchih *rih d. w-Gh stwiidl h&R*, <£tlo>* h^. dew wchih cldi a&u hjah 
hRU, Hd SIRd AR§t dlH d. HIH, HlHSll Wfai SBHddi hRU, «W» H^ SIR4 IMm (3HHlPldl d. HI 
HUHldl W-ftH 5tiq.ilt ^iHActdl (biological systems) d«U aittlHRlA (361L°LLHL Hit HHcHdl d. HI HAHHl 

hihsI hRis, <k$o) hA sir hA [q.ilH wiiAiil %a44. 

7.2 Hf%lS Hd iHtSoMl Rtfiidl (Theories of Acid and Base) 

hRu hA &1&)) 4 d ? HI HMldl (3d* Hll mil [h$u4hLH $&l $&l Rl-giidl \°& AMA d. HIS& dRRll qtf ^H 
*i<Hi <>uM (Robert Boyle) *RlLH[i|lA ^IHhA HLHR hRu-&16o} 4 cHLWl Ail d4. Hlk$ Wll Hiei 5lH d. 
<4di oj ^.1 K-tedanaA. <Hi<a ddiq 0> hA Hicj. *u«l4 hRhl 4 4iHdi6itod hbj. (H 2 ) *jAd a\ d. wr ftltia wil 
c|*i din d. <4di <su<h foedwWl ^ ddi4 d. hRu Hd to qwl dewlA^i h&hi *i5 sir hA urO. Hd d. 
HI HAl*4 *ifiHlcHA (operational) <*U«U $5 d f Al*8l 5 cl cldl ^iHdid HlHli AWldi Hl4 £>. HI 

<*UWUHW. ^4 c Hl' w UHl Hil $5 y». HRlS-to4 Hl^ldA <HRHlHlH'l HlSldHH, %&l Hlk$-<to 

Rkfiiid qplktl HHlkl HIH &. cl *lildl HHH HlSldHH Hd ^l^-etlil Rus'lcttf, HlHSl h4 HHSPS]. 

(1) Hl5lddy.dl SH[%ti-A,6o) Rl'fiid (Arrhenius Acid-Base Theory) : Hlks hA. ^d) H^ldL 4iSa 
wia 1884HI tekla dSllldS wicl Hl5ldM.il (Svante Arrhenius) Hl«il ddl. cldl Hd “HRl4 dl^l'yd 
HMhsd d l % cldl ^4 h cadilHl dl^lVd HlHd (H + ) (3cMrd d Hd &l^o) dl^iUW^4 H^lHci H^ 
HHl^d d Is % cldl veftH 5tiq.‘SlHL dl^Hl^4 HlHd (OH - ) (3cH-d Al d.” HlSldHHdl HRl4-<5l^D) Kl^iddl 
HlHR a 4 SllilH 5 H^ Hl'iO.Hl HIH4 a^§ 1 Hl4 H + Hd &l^0) Hl4Hi HIH4 ai«, Hl4 OH" HlHd (3AM. b\ &. 
HIH, HI Rl«ilddl HIHIHI HlH4A^l4 ^>Hiei HHIH<H d. 
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HA (/) **2° j H + (aq) + A (aq) W A = sttSl Hldd (S.L.d., Cl , Br , N0 3 MpR) 

*lRu dlt^d HIdd 

HN0 3 (/) **2° > H + (aq) + NO^aq) 

dl^Q^ hRu dll$2 Hldd 

HC1 (/) H 2° , H + (aq) + CT(aq) 

t^lK-tlfe H.Ru Hldd 

MOH (s) H 2 Q ) M + (aq) + OH"(aq), w'l M + = Hlrjj Hldd Hddl HHlPldH Hldd NH 4 + 
H^Crt til^lidl^ Hldd 

NaOH (s) H 2° , Na + (aq) + OH"(aq) 

HlRdH «4l6;£l4Htf$.$ 

KOH ( 5 ) H 2° , K + (aq) + OH"(aq) 

HiaRidH <4l^l4Hl^ 

Hl5(ddd4 HRlS-4£;» Ri«id Q.% HH&cl 4dlS9di cLHL ^4 HSl HM.ls.lHl 4dl H«l d : (1) 4 HIH W-tld 
WV$A °6 <ai^ d4 d. (2) ^HlCddl (NH 3 ) d 4ldl S9di 4<j «&<i(ld SldSl HI Hll 46oi d^Or d4 

d 4 HHWfl. Sl4dl ddl (3) HI Rusflcl HHl^l HlMl4dl Hl£ VUH6R vMtf H + d. d§l H + ^H V H*dl4 d, 
4RSI l cl 6<44^Rl4d dl&^d ddHl^ £ dd ^jl^d HLHd Hddl l42td &. 4^ %ddH HRdcd -t«tt 

arisi £ 4 d*d sans hi 4 ^itf m d. %h £ h + +H 2 0 -» h 3 0 + (diiSjllddH hlhh) 

(2) hRu- 4604 Rltfirt (Bronsted-Lowry Acid-Base Theory) : HlSPldH HRu-4&oi 

Rteiddl Hdlud ^ 4*dl 1923HI 4(4$l WUd§l[4$ll4 4dl4lH hV& 4 (Johannes Bronsted) h 4 Bl&tl 
ttUdaftail4 *UHH C-u4h (Thomas Lowry) hRu-46;»4 \h*}d «U<a $4. cl <4^-<ldi4 HRu-<46a 
Rwjid d4£ WiUdl d. HI Rl-sfld Wild dH^ RtdW-ttd sUdiDA Hl^ dlil H4ld d. Gd4d cl HHlFtdl %<U 

d H^iddi HS.i«Sdi <*c4d am <46o> 4ai4 hh<$4 hb. hl 4 d. 

% dSl4, H-d H&l4d Ml4d (H + ) ^ £ld 44 ?l)t & 44 yl^-t-u4 H(h 5 44&. & dM, H-d H£l4 dl44 

lilild %44l4 ?Qt & 44 <jta4s-c-u& <4^01 44 §4HL, tfld&S-cM hRu HRld&ldl (proton donor) Hd 

^1^-44 46oi diaiddl4 (proton acceptor) HU«tL d. HIH, HI Rt-diddL HLM.LHI JtlSld PlPtHM.dl wtlfil 
HHlM S5. HI Rl^ld HHl4 HRlSdl ^C-Om. 5tldst4 HRlR4dL HL^ ^MLHS.R R44bi it d4 HSl H 3 0 + Hldd d. 
4RSI l gld&Yd Hldd (H^, HRtl (H 2 0) Hd Hdl4 dl^l'yd Hldd (H 3 <D + ) Hdld d. HlHl-d 44 

H 3 0 + 4 til^llddH Hldd d43t HL«lHdlHl Hl4 d. H 3 0 + HI H + h 4 H 2 0 d^H Wl Ht4HML^4 Hd tk&l d, 
4R*il l 4h 4 d?ddL Hd dl§(ldl Hl&H^d d^Hl^dl 644^Ld^Hd °6 %[4dl4 44 ^LHdl4 h4 &. 
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dvt dddHlVA HH 




+ 

- ^ - 1 + 

H + + : 0 -H“> 

H : 0 -H 

1 

-> 

h<-o-h 

1 

1 

H 

H 


H 


Mm 

d«l mihsI iltaks-ettfl M&s-todi '*mA tai$m4 dd®^. 

vu\ dltiilVd hGtel&i CIL^ HLStlHL M)dl«M.LHL Ml^ & cHll dltijlVd Al&S 41$ HLStlA ttd 

A d ML dilated 4&d& 41$ «l*^-cM *lRu d mA hlsQ. Jlt2ld4 *CLai* A d <1«H hlsO. wl^-eitfL 
to d. 


Hd(g) + H 2 0(1) -)• H 3 0 + (aq) + CT(aq) 



<to 



-ft- 

:o:h -> 

x« 

h: 6 ;h 

X* 

H 

. H . 


[x& J 


Wl\ ^HlPlHL 4l$(dltSilAdL6«i Mm *fed)A H180.HL MlaimLHL mA d dlR ^HlPiHL 41$, HNitldL 
jOilrML dOft* Al d, ML Ml!Sfl. to 4L$A Jit£ld$ 6W. Al &. MLH, uisQ. 


NH 3 (g) + H 2 0 (/) 


NH 4 + (aq) + OH"(aq) 


<to 





H 

* X 

+ 

4 X 1 

H X N * H 

m m 

X • 

+ 

:o; H | 

H 


L J 


M<fl <HA telddStlHi. M121 M$*>1 <to M^ M.RlA d& 4<S d. MIH, HlfiO. H&HlA M$3H M&S i <to 
*iA &t 4^$ ^ (amphoteric) a 4 &. HLSldl dV*U4 HlStldl $. M2iMl 4»W1 M&Hl 

HVll dl& ^lcL dH® «LAL4 d. 


h 2 o (2) + H 2 0(/) - 


± H 0 + (aq) + OH (aq) 


<to mRu 

73 Midi mA ^(SoJHl ddwDllA (Chemical Properties of Add and Base) 

M&Htodl ddlH&A $?lXHWl M<*Ud A^dL H&U mRi$ mA to> it>M M^. M 3lil d cidl PlMR 
a&*. M4L$di aAAdi&Hl uisQ di*Wl mRu <hA d. $z& l 

M4l$ MlAdJK$4 + HL?H -> 

fcl.d., 


so 3 (g) 

d<3l &L4iAdL^4 


+ h 2 0(/) 


H 2 S 0 4 (aq) 
d£4$RA M.Rl>i 
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Iq^llcl Mffi iqpiidai 














co 2 (g) 


+ h 2 O(0 


H 2 C0 3 (aq) 


si&k MHLpUs H&4 

Hid^i husQ %u*l4 hBhl 4 &l6oi <hA d. i, 


fcl.d., 


Hi4 hU%h64 

+ 

HL'SQ 

-> 

<k$3> 

Na 2 0(s) 

+ 

H 2 0(Z) 

-» 

2NaOH(aq) 

4RHH HUrtll£4 




4Rhh aidii&udj 

CaO(s) 

+ 

h 2 O(0 


Ca(OH) 2 (aq) 






Li 2 0(s) 

+ 

h 2 0 (0 

-> 

2LiOH (aq) 

BiPIhh %il«u64 






5hGu-U ^IHLHPsii oj>aH4 (Chemical Properties of Acids) : 

3hEu4 %i%uhC^l& hBhl ml dm ^<4h smsihL i&u h + hhhi h 3 0 + hih^ vuh&k 4h d. 

hRl-$ 4 %u«t4 hBhl4 Hi^ h^u «i% hA 4'muS&vh hl^ (3<H~t 

«und. 


H.Ku + Hlcjj -» 4^4 «l% + ilHdlfiilW «U*i 


fcl.d., 

2HCl(aq) + Ca(s) -> CaCl 2 (aq) + H 2 (g) 
dl^LKllRis H.I3 u il&LHH K-ikl64 

H 2 S0 4 (aq) + Mg(s) -> MgS0 4 (aq) + ^(g) 

H&4 h4Rihh ^8 

T U^[^it 4Ris Hi&H&idMl 4 hl 4 kicj, %uA4 hBhi 4 qi^u w£ uisQ h-uh d. 

8 HNO, (aq) + 3Zn(s) -> 3Zn(NOJ (aq) + 2NO(g) + 4H 0(0 

3 3 2 2 

H&.S Biir dl*$8 

&d (mi H 14 HI Au, Ag, Pt H.Rl4 %U«l hBh .1 ir^4 d4. 

hBu4 wh h&hi m *4 husQ nn d. hi h,Bh 4 da*tls«i 

hBhl 4^ d. 

hBis + -> «i% + HL'SQ. 

fcl.d., 

HCl(aq) + NaOH(aq) -» NaCl(aq) + H 2 0 (l) 


H 2 S0 4 (aq) + 2K0H(aq) -> K 2 S0 4 (aq) + 2H 2 0(Z) 


4RHH K-iRl^4 
K 2 S0 4 (aq) + ( 
HlsRlHH y.C-^2 
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2HN0 3 (aq) + Ca(OH) 2 (aq) -4 Ca(N0 3 ) (aq) + 2H 2 0(Z) 

^C&IHH 

H 2 C0 3 (aq) + 2NaOH(aq) -> Na 2 C0 3 (aq) + H 2 0(aq) 

4Rhh MhM.2 

HCl(aq) + NH 4 OH(aq) -» NH 4 Cl(aq) + H 2 0(aq) 

K-lRl^ 

hi h&hi hRis 4 %u«i4 h&hi %4 °s d 1 hRi44 hi$- 
huwu^ ?m hBhi «uS «r hA. Hi'iCl nn d. 

H&-S + 4^-Hl£Htf^ «R + Hi'iCl 


U.d., 

2HCl(aq) + Na 2 0(s) -» 2NaCl(aq) + H 2 0 (/) 

4 Qhh HISHI& 


H 2 S0 4 (aq) + MgO(s) -> 

hmRihh 

2HN0 3 (aq) + CaO(s) -> 


MgS0 4 (aq) + H 2 0(/) 
HM&HH *<^2 
Ca(N0 3 ) 2 (aq) + H 2 O(0 


^tC&lHH Hl$Hl& ^C&IHH HU$2 

(4) hC%U 4 Hlc| $l«H&2 / Hlr| dl^WM^liAa W.k mBui : Hl2l <HRHl H.($U, Hlr^ 5l4^2 HHHl Hl^ 
i<HlAa nk h&hi M «.r, hi4 hA £i*k hi^ (3cH~t A d. 

hC$U + Hl^ M<&l2 / Hl^J. tU6jlTM$l4n2 -» %R + Hi'iCl + irl^H ilHl^U^i Hl^ 


a.d., 


2HCl(aq) + Na 2 C0 3 (aq) -» 

%uRhh ai4^2 

H 2 S0 4 (aq) + MgC0 3 (s) -> 

HOHRlHH m4h2 

2HN0 3 (aq) + K 2 CC> 3 (aq) -> 
Hl^RlHH MmM.2 


2NaCl(aq) + H 2 0(Z) + C0 2 (g) 
MgS0 4 (aq) + H 2 0(Q + C0 2 (g) 
2KN0 3 (aq) + H 2 0 (/) + C0 2 (g) 


HCl(aq) + NaHC0 3 (aq) -> NaCl(aq) + H 2 0(/) + C0 2 (g) 
4RHH dl^l^Hi(l4A.2 

H 2 S0 4 (aq)+ 2NaHC0 3 (aq) -> Na 2 S0 4 (aq) + 2 ^ 0 ( 1 ) + 2C0 2 (g) 
HN0 3 (aq) + NaHC0 3 (aq) -> NaNC> 3 (aq) + ^ 0 ( 1 ) + C0 2 (g) 

4RHH Hl^2 
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fcUSoWl lRUd[%4 (Chemical Properties of Bases): 

<4&»4 3.ld.ld(§l5 H&dl Hl4 ddl <y<4d SldSldi 3.4<Hl OH" WHER did d. 


(l) <46 m 4 anRii dial uBdt : 

^oi4 hKu did hBhi dtf dR h4 mM d. hi hBhi 4 m 

d2%45d?l H&dl 54 &. 



+ hRU 


dR + uisQ. 

6l.d., NaOH(aq) + HC/(aq) 

-> 

NaCl (aq) + H 2 0(/) 

2KOH(aq) + H 2 SQ 4 (aq) 

-> 

K 2 S0 4 (aq) + 2H 2 0(Z) 

Ca(OH) 2 (aq) + 2HN0 3 (aq) -> 

Ca(N0 3 ) 2 (aq) + 2H 2 0(Z) 

2NaOH(aq) + H 2 C0 3 (aq) 

-> 

Na 2 C0 3 (aq) + 2H 2 0(/) 

NH 4 OH(aq) + HCl(aq) 

-> 

NH 4 Cl(aq) + H 2 0(/) 

(2 ) ^0l4 HdltJ SHl5%l64 %u2l uKdi 

hi 44di &(6oi4 hRu di44 uBdi %4 °6 d, 42a 4 <46a4 

HdlrJ. HL5d.dk did 44dL d£ dR h 4 dl4 Hd d. 

+ Hdl<|Hl5%lUk 

-> 

dR + HlStl 

tl.d., Ca(OH) 2 (aq) + C0 2 (g) 

-> 

CaC0 3 (s) + H 2 O(0 



5&ldH 5l4d2 

2NaOH(aq) + S0 3 (g) 

-> 

Na 2 S0 4 (aq) + HJDO) 



diRdd d.e$2 

(3 ) k<4$ HlrJSHl mk Mtldl : = 

HlRdH dl6jl5d.dk h 4 HlaRldH dl6jl5d.dk %dl HHH <4634 

($Hl 7.74 H-4 (d<4«l k<45 Sl<Hdd4 dl$4 (Zn, Al) dl*l H&dL d£ dR Hd 

5lddl^jl<tfd dl^ (3cd~t did &. 



<>l6oi + dl^ + dl'ifl. -» dR + sdddl^L'tfd dl^ 


U.d., 

2NaOH(aq) + Zn(s) + 2H 2 O(0 -> Na 2 Zn(OH) 4 (aq) + H 2 (g) 

diRdd Bk 

2KOH(aq) + 2Al(s) + 6H 2 0(Z) -> 2KAl(OH) 4 (aq) + 3H 2 (g) 

dkRidd H<%Pik 

h4 h%u 4Qhh Bk h4 hrRihh vlM di4 d. 

7.4 fild?l H.4 44 dlSdl (Solution and its Concentration) 

HldSl W30.H A XHUSi Hisdni 4&ld HPll«ldl4 % H«?L dd 461^ sUd^l 54 &. H.41 4| sU<d H6l4 d, 
5ld?l l 55lcU3lHi d^ HHUil Ht$ & h 4 dllQ. $ld5 &, 5ldil 4 $ldil4 d^ M.HUSL d^ &. HLH, sa=d4 Sld54 
Bimini hi 4 <d& nfeiHcft h§ii< 44 sidsi 54 d. 
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HldA HSl «UdlHi *RHl it<j dlSll d&H hA dddl, Hl<W. ddl 4^(1 UUOIHI H^iH =Ai, H hA H§1 
HHdl 44 dlHlH dl - H§IH 'WUC-llHi *Adl AUldl sUdSld! MRRIHI dildd Ttldl H«t S3. d^j iR§l Hlildl HAd 
^IdSlHi *RHl itdl sSldi(dl§ll)Hi tU<d(Hl4H HHISI $4 <Wl °6 *ld ^d«iL uuoiHl HHld ‘tfStdlHl 

HI 4 (1 HHdl) dS$H ddl dddl, HlU hA Hhfl •wilC-UHL H^iA ^Ai, A hA H§1 id dl§fl. (3H&H dldll HSld 
uildlHi ;>Adl Hlildl SldSldl HRRIHI dildd Ttldl H«t d. d^ iR§l Hlildl HSld tSmiHi 5U<ddl HHld 
*»& %ti %ti itdl stldiHi HlH«ldl S3. HIH, Hdl Hlildl sUdSldl HRRl slldi hA Sll<d AAdl Hldd <y*dl 
\l HldR ^IH y». tdSUddl dRoUHlHl sSldSlHi Slldidl Wldl HHlilHl 5Sl«tdl <y«Ud adSldl ditSdl iA S9. 
hM HRRldlHl hA d^ HRRldlHl Hlildl sSldSl Ail d^ HRRldlHl Hlildl tSldSldl disSdl d^ & dH idl 

um. 

WUdSlfasilddl ddlHl Hll dliid ditldldlHl sUdSll Tf^l did &. HI tadSlldl ditSdlA $€l $tl ^ld ^ 
i^dlHi Hid d. #H 1 eildR HHKl, HdHRldl (dlnllM), HlCdlfc^l, HldlCA#, S1HUA&, ppm (parts per 
million) HiHldi, £ Aildl HHHRldl hA Hldlft^ldl <dddRHl tdAd (3ddlH did d. Hdl Hld'il Hid 
HlC-tllM (dd HH'tf HH4%. Hlildl HiHldl HOdlH Al^l 11 Hd 12HI i*l%. sSld'Sl-ft HlC-llIM =AeA 
Hid lAe^' 1 dlsSdl. 1 \&Zl SldiilHl 1 Hid tiled HlH«ldl did dl d sUdSld! dWdl 1 HldllM S9 HH S^dld. 
edddRdl 1 HldlMd 1 HlC-l^ i^dld d, ^ ^AHl 1M d^ H§1 tdldld d. %l dl6ldl 1 R-IS^. tUdSlHl 2 did 
hT. 4 Hloi«l4 ^ld dl d sUdSldl d'lsldl 2M^H i^dld. A °6 HHlSl o^iloidl 500 PlR-l sUdSldi 1 did o%iloi 
HRRldl did dl cl Slldiildl dlsldl 2 M ORlld 0, 5R«il l 1 Rd2^ tUd^lHl 2 Hid HPl«ldl d HH ORld^M 
dttl 5^1 ^lild d. <^l Hld'il 3M NaCl^ ^dld tSldSl Hdlddl 6d9dl dlsS^ dl HldlR^l4 «il^l HHlSl 1 \h& 
tlldSlHi NaCldl 3 Hid HRRtdl dldl ‘fctt&l. ^2d l 3 Hid NaCl dsS HRiIhI Hloil«fl slldil^ |d b% 1 

&% dl, d4 ^ 1 R-12* dRO. dsS dHl NaCldl 3 Hid HIHRldl. HSl d«l H did ^ 3 did NaCl d^ idl 
3ld ? [ddR «di V8U<t l NaCl dVd«tl °X dsS d&ld dH 0. ddl NaCld dldHi d 1 ^ did dl »lld H^l E«l d«ldl 
HHd PldRdl dl. 

Hld'il tiR§l 9HI Hid Hd E«l d«ldl HHd H^lddi Hl[§ddS.«l (H^HR) (d^l H<«UH 5di d. Hl(ldd&«ldl 
5^lAH 9HH Hid' 1 d. NaCl^ Hll5ddS.«l 58.5 9HHHld _1 d. 58.5 3HH NaCldl °Sm^. 1 did NaCldl ^«dl 
A^dld. HIH, MSS dSl d&l^dl 1 Hid <y«dl ddl did dl cldl 5UH Hltldd£«l %2dl WL 4dl dl. HldSld Hd! d^ 
W^dl «ldl %sSh 1 <fct dil«l d-cd^d did dl 1 Hid Wl Hie cl^ dVllOiddfcH ’dldHi dl. % d£l«i Hldd^ 
did dl HSl cldl d^HlOidd?. (f l(d^Hl'il<HR)^l ’Hlddl ddldi Hid d, 5Ril 1 dl^HRdl H^>d4 dR«il cldl t«lHl 
M I^R ddl ddl. HIH, 6&5£ld »l«lddl l ^Hlddl ddl S.«l d* HH^ ORldldi Hlddl ddl. Adi 1 Hid Na = 
1 Hid Na + = 23 9HH Na ddl 1 Hid Cl = 1 Hid Cl"= 35.5 9HH Cl. HIH, 3M NaCl*i TK-lld sUdSl Hdlddl 
^^1 3 Hid NaCl ddl Hll 3 x 58.5 = 175.5 5HH NaCl Adi dl. 175.5 3HH NaCl dsS dA «il4l dRldl 
HRU«(l €ldl HR ddRl'i dRll (31 r 1 sSldSl^ |d it 1 [Ae^ iH 3M NaCl^i sUd§l Hdldl SRld d. <A. HI sSldSl 
1 [Ae^A Htd 250 [A(A Hdld^ did Al 175.5 / 4 = 43.88 HIH NaCldl WlA dRlldl Hl^llHl tUdSl^ $d it 
250 [A(A dl. 
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felMiil 1 : 


dk 100 Mk 2 M NaOH^j film. M 4A ? 

NaOH'i HlUciH&Ml = (Nan H3.Hl(iq.M.60l) + (O^ HWlPiciM&oi) + (H^ HVll[§ciM.6«l) 

= (23) + (16) + (1) 

= 40 &IHHK-IT 1 

HK-lllM4 «U«U HHlil, 

1000 PlRt 1M NaOH’i SlMSl ftl*uq«u 40 3UH NaOH 

100 x 2 x 40 

100 PlR-l 2M NaOH’i SIMM HHW.q.1 10 00 x 1 ^ lH NaOH 

100 x 2 x 40 
= 1000 x 1 

= 8 9UH NaOH 

5H.LH, 8 9U.H NaOH’i HL4 hL 5Hloil«(l Sl'lSl'i £<H $6 100 PlR-l 100 PlRt 2 M NaOH'i TtettM. SI<m 
&W14 SIMH. 

6L»H«U 2 : 

250 IhRi 0.5 m HC 13 •ysftu sim M &ri owicwli ? 

HCH 5H.lP3ciM.60l = (H'i H^Hl(§ciH60l) + (Cl ^ H^Hl[§M.M.60l) 

= (1) + (35.5) 

= 36.5 9UH HR-f 1 

HL<ai(M4 CM.L^M.1 HHlil, 

iooo PiRi im HCi'i simm owiqqi 36.5 3 uh hci ssi&A. 

250 x 0.5 x 36.5 

250 PlR-l 0.5 M HCi'i SlcUil 6Mmi _ 1000 x i ~ Wi HCI 'Mh. 

= 4.56 9U.H HCI 

5HLH, 4.56 3UH HCA UUillHl 5H|OU«0. SWil’i $6 250 PlRl b$A 250 PlR-l 0.5 M HCi’i TK-ClM. SMSl 
OMl4 SIMM.. 
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4c-ulMqi<ai H-tmim q^ a $*qi ml 5hih£i && 7.ini wikei Hic-tl <*phi ^qi.4 

H<j(rl $44. 


7.1: lz<mJs HS,l«UdL 4i«l 4<-uft2Ull<ni vc-tlq fiw^il 


H6k 

*Hi[?qq£«i 

5uq<si4 

4«dl 

(M) 

(tnR-i) 

H6l&j 

(5UH) 

HC1 

36.5 

1 

1000 

36.5 

NaOH 

40 

2 

250 


KOH 

56 


500 

28 

H 2 S0 4 

98 

0.5 

500 


HNO, 

3 

63 

1 

2000 


NaHC0 3 

84 

1 


21 

Na CO, 

2 3 

106 


1000 

53 

CuSO . 5H,0 

4 2 

249.5 

0.1 

1000 


FeSO . 7H,0 

4 2 

278 

1 
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7.5 urn'll pH, pH HIM1H *A pH *UUH 
(pH of Solution, pH Scale and Measurement of pH) 


5>4 MIHd (H + )4 4$dl HtiTq4 CHIPl CH^k &. kc-Gis 

dl^jhfd HlHd4 Hltfl 4$dl4 Fkkd kl ?lilH 4R 4.H d. ^<4 h SMSlHl ?H8iqL dL^jlPtHH 

HlHd (H 3 0 + ) 4 ttUdk 4<ailM4 l 2.8 x 10" 4 M l 3.5 X 10" 5 M Is 4.9 x 10“ 9 M qoft 4L£4L4l4 
fc*lk4 H^. %tx HUdlHi HlHd.4 4<Xdl 10“ 7 %2<4 ^Q. 4li$l 5>A 1M °£Z<& 46 d. 

Hieai Hlei d$iqdqi«Cl 4swi4 =hi<hh ilvikl «uq 4 cLh'l eugCL m! ?hlh, <y4q zmim tu6jlFw.H 
HiHd4 4swid 4 <hiIM 4 Mikqkl h-$ 4 ^$M4ldi Pwiwi ml 19094 VHiidi %qwu*«ifaaj,4 4a.4. 
4<a (S.P.L. Sorensen) wftq «iq§l4 6l6ilPlHH HlHd4 4$dl Mlkqi4 q^ WM 5>A 5HTi4°l 4d 

^.4. A pH H\MH d^0( &. 

snqil4 pH *A pH HIH4H 

mmm 2IA pH ^4 h aqm4 *4ai di^ilkHH 5»u*w4 4s,di miR d. ouMcis 4cl veCk suqei4di 
H 3 0 + 4 4 c-r 4«didi lOdi HiHRdi mi «.^oi?u4 d «iq§i4 pH h*k d. ^ %q^ <a44 4, 

pH = - Zog 10 [H 3 0 + ] 
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Mli «u IMBO Hrt d. Hrti m MlfrOm K H 3 0 + oh- %u<m *w 

«und. 


H 2 0 + H 2 0->H 3 0 + + OH" 


JuAPlS 4A ^VIR «l*i d i 298 K dlUHlA pRM,[ld HlSflHl [H 3 0 + ] = [OH - ] = 1 X 10 -7 M 4m. d. 

^hihsI °m{\M t$UA Ah saq§i4 hKiRmi ml H 30 + hA aUBs&di ml oh~ 4 auwi wwtn d. Fta*Ufcd 
Hisflni H 0 + mA 0H"4 HWdl HHK 4qi4 A dSSH sUHA d&£ qA &. A4 bl$ U&lAdl VfitlH tfiqftHi 

3 _ 

H 3 0 + 4 HlsMl 10 M 4ldl 4h dl A ‘Mm. <U4Sl ^H&Ra &lA d *mi 0H~4 4sWl 10 M A*dl 
q^ 4h Ai A veftn 5a<m ABa <hA y>. aBa 7.2 mA 7.3Hi 5*jaA $4 $4 Hi$*diqi«u h&Ra vcCLh aww. 
hA ABii <yc4H siq>ii4 pH &siR<a d. 


£l«A 7.2 : aAfitRS ^t-ik SlH3l4 pH 


rS 

5 s 

zf 



'tfc-ftq siqiaHi [H 3 0*] 

(hic-hIMhi) 


pH = - /og iQ [H 3 0 + ] 


^4h $iq«tl4 
pH 


10" 6 

10" 5 

10 -4 

10" 3 


pH = -log^lO -6 = 61og 10 10 = 6 
pH = -log 10 10" 5 = 5 log 10 10 = 5 
pH = -log^lO" 4 = 4 l°g 1() 10 = 4 
pH = -log 10 10" 3 = 3 log 1Q 10 = 3 


6 


5 


4 

3 


I 


10" 2 

io -1 
10 ° = 1 


pH =-log 10 10" 2 = 2 1og 10 10 = 2 

pH =-log^lO" 1 = Uog 10 10=l 
pH = -log 10 10° = 0 1og 1() 10 = 0 


2 

1 

0 


AteA 7.2 HVft 44 SIAIH l, 


(i) hBRa wAm. saqsiHi [H O^ ygu. 10 7 m 4 q^j. 4qi4 A4 pH^j \«h 7 A*di =4$ 4 h d. 
4acAA, 

5 h(ARa V&H «iq«il Hll [H O 1 ] > 10" 7 M ?dA pH < 7 

(ii) h&Ra tkAm. suqsiHi h 3 o + 4 Hiswi qA Ah juq«,4 *il$iRAdi qA d =hA pH nl d. Ahi4 6 I 04 
h 3 o + 4 HWdi Ah «iq?i4 ^(ARAdi hI d ?hA pH qA d. A4 4 pH qi«u wo. awL 
2 pHqi^ wAh <siq»si q^ 5 h(ARa 4h d. 

pH4 ^4h s^iq^lHl ^Ac-U tM^lAHl^ =HIHH 0H“4 ttWdlA pOH q^ td4 SIMM, d. oilMAA &A 
^cAh saqi&Hki 0H~4 hic-r ykdidi 10 hi hiHrhi im ^uslaA A suqi§i4 pOH aA d. vqA c-iaA-A 4, 

P OH = - log 10 [OH"] 

5HiHil =hoii(3 h4 aA Ah [AsACld hrQ. dew d ^A 298 K diuHiA [Avilld hrCIhl, 

[H 3 0 + ] = [OH ] = lx 10 -7 M 


oHSis, o)d» iHci «ir 
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[H 3 0 + ] x [OH - ] = 10" 7 x 10" 7 = 10" 14 M 
.*• log, 0 [H 3 O + ] + log 10 [OH"]= -14 log 10 10 

-log 10 [H 3 O + ] - log 10 [OH"] =14 1og 10 10 
pH + POH = 14 


&8A 7.3 : ABlA *4% SWaA pOH 


V<4h SUHUHI [Oin 

(4<hiKAh'i) 

pOH = -logJo[OH ] 

v<4h 5Uh>ii4 

pOH 

^c-Hh 5?ihii4 

pH 


10" 6 

pOH = -log^lO -6 = 61og 10 10 = 6 

6 

8 



10" 5 

pOH = -log 10 10 -5 = 5 log 10 10 = 5 

5 

9 


dv 

10" 4 

pOH = -log^lO -4 = 4 log 1Q 10 = 4 

4 

10 % 
■& 


5 s 






tr 

£ 

10" 3 

pOH = -log 10 10 -3 = 3 log 10 10 = 3 

3 

11 ffi 

a 


o. 

, io- 2 

pOH = -log 10 10 -2 = 2 log 10 10 = 2 

2 

12 



10" 1 

P OH = -log 10 10 -1 = 1 log 10 10 = 1 

1 

13 



10® = 1 

pOH = -log 10 10° = 01og 1() 10 = 0 

0 

14 



a>6a 7.3 nvtt aA *lalh 1 , 

(i) ABiA wAh Siq.'ilHi [OH - ]^ \6H 10 -7 M4 <*.% Ahi 4 A4 pOttj 7 AWi Hl^ hA pH^ \SH 
7 ami h^ Ah d. Aeel A, 


ABiA <*C-ftH SlHSl Hl£ [OH~| > 10" 7 M, pOH < 7 hA pH > 7 

(ii) AB>a w-Ah tmwx oh“ 4 atau hA Ah <a<«i4 ABiAdi hA d hA pOH d hA pH hA d. 
Ahi 4 Sla$ 0H"4 huma h£ Ah slh^i 4 AB>Adi h£ d hA pOH hA d hsi pH hI d. A4 9 pH 
hi«u w-Uh <a<m ami 12 pHHi«j <ye[lH smsi h^ AB^a Ah d. 

H.A A Hit ^4 d i ?Aa H&iHi H 3 0 + GuVld OH” 3.A«il Ah d hA AiDJHi OH - (3Hdd H 3 0 + 
*A<ai Ah d. Aa^ hhisi h^ Ah A Ahn^ hhisi hi^ Ah d, h^ Ah 4 %wdi4 ^ilar io -14 hh«i d. 

deM ^<4 h SlHSlHl H 3 0 + hA 0H"4 HWdl HHld Ah d. HHl(3 HHl A& A 298 K dlHHlA dSM 
Ahi (Avitid uuAh'i [H 3 0 + ] = [OH - ] = l x io -7 m d. A4 Pivitld HUiCWl pH = i «uh d. hih, de%*i vetk 
saeua4 pH = 7 Aeefl Ah d. AeA A, 

d8M TK-ClH 5UH§1 Hll [H 3 0 + ] = [OH - ] = 10 -7 M HA pH = 7 

HIH, pH HIHAH4 HH91 hAA hA aA HAIH 1 pH HlHAH 0 4 14 %4 [AmM d. pH HIHAH Hl|[d 7.1 
6RI t44 $IAIH d. 
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dZ*I 



4 pH HIH4H4 wti&l i 

(1) pH HIH4H Hi* ¥6fl.H {{144A V 6U^ 'Q d. 

(2) pH MWAH SltSilPlHH *U*w4 1M*(1 *Afc$l HKdl HllHdl v4h j«1491A V Gl\.% H& d. *ll*tt pH 
HIH4H 0414*14 MllA &. 

4 pH HlHd: 

v4h ta4»4 pH yd $4 4A hi4 «14ih &. v4h a4a4 *itifir<t pH ou.«CH nmi h& fezHwta, 
*Ulfifd pH H1H41 Hll pH Ah*. *1*141 Hl4[?l4 ^H4 (Universal Indicator) *lA 44SH pH HIH41 H& pH 4z* 
aiH44 (SHHlH *uh d. 

(1) *ieiRfd pH ou«il HiH4i: v4h «i4»4 *Ui(%d pH oa«iX hih«u h& eua 
*iA o$i &£hhAh* hhiih d. v4h mmi fazHaft'tt. Hindi fazHnAHi 6u.<a 
hA At A ana *UM& pH H*iA d Ah aAhlh. *iz4 i A swsi^ pH *\pi o «0.7 4»t 
hsQ ?iiriH. A * *IA v4h 6u<a l&ZHaA'u Hindi &zhhA'u <>£ hA A A 
swa A6i4 pH HiiA d Ah aA«uh. *lz4 1 A uwa-i pH \en 7*11144 4»t nsQ. 

*1414. ‘A 61L6L i <\*l RtEHH^Hl HI M HSl H4l*4 *1*1 <&<U H H«t *Az& i 6U61 
(SizhhAhi eiidi A I&zhhAhi o& *A At A ww dzw d Ah 44 hmh. *ii4i 
jU4si 4 pH'i »i6H 7 4 h d. 6444 izetts mRhlmL hi£ =ABiR4 A 43*4 hi*hh 
H tiTH'i AtH &. *11 HHA tilHSlHl WH144 HilHStl 4VU HlA RiZHHAh*, 4^ 64*M 

nAd. 

(2) *iSlfifd (kH HIHH : *4.4 *14*4 *ifclfifd pH HLH4L MJL^ pH Au* *1*141 

aiAl?i4 ^hs4 Gh*Ah *uh d. 

(i) pH Anwt $H*fca : fazHH*ta.4 %h % $a4«4 *teifird pH <wa«Q At4 A 
awni pH AhiA 4«i4iHi *ilA d. hihhi 4A pH Ah* *i(A nim 4«u vi^ 44 d. pH 
AhVU Vini *ldl Atttt4 4H HVU «14»4 pH HiSl 4$ %I41H d. 4*A VI *iiA cHl\ {»4»4 pH iz4 HHV4 A 
hiIM pH vIhi %u*l *il§[A 7.2 HHifl MiiAett 4 h d. 4 pH vIh^A vellH a4ani 4%d pH *toa ^u.4 vi^ hA 


pH 


2 

4 

6 

7 

8 

9 

10 
10 5 


*U£(A 7.2: pH 
Ah^hi Vini Hdl 
lilWUHli. pH*j64 
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A A canaA MEifod pH 2 »«L 4 pHAi* hKL vi(Mit$l 4A)^ hA A cl sanaA pH’j 
MEiJfrd »j«h 7 nil. cl v Ail 4 pH ^ <ue«I 1 vi^ hA Act fa.qn.4 pHj MEifod ^ 10 
h*L 

(ii) ai&H4 *pi&4 : % canaA pH %ia4 Ah cl a<wpd ai4l?i4 *jH4di 

$JtA 214 dlHHlA 3 *u 4 d. cl E^PlHld aHUdl 4HI H«ldl Vl HVtl JiLHaA pH dtfll 431 
U4LH d. 44 vl ml 4 d cl 44 sinaA pH kA ansrA <14 hlIM ml£[?l 7.3 hhl>sI 
qauA *M (m e*iR<sl vi wk avuA clA m^h pH $a4 Ah d. 6444 aaLHfiu 

Mrl $HaaiHtel4 hRhlAL E^PlHLd 0.4*4 MElfed pH HLHHl Afc pH ^ ai<iBl4 
^H4A PiAh 6h4h hlh d. 

(3) Asia pH Hindi : *if<sdH 04*4 pH^ AiSa *J€H HLH4L H& pH 4 Z\ d4& 

MkviLcU aiHdA GuAm HLH d. $ «LHft4 pH^ HlSSa \6H HLH^ Ah cl SLHSlA pH 
Aavu <hA A'tf&AA ^hishlA a*u4 d. cl anA pH Aavil 4iil % Mi4 eAA cl %-cl canaA 
Aaa pH ^h 4 d. pH AaiA ShAh 4au hAA AA ‘w.eQ.cd pHoiuii anaA united 4vuA ml^ d. clA mow. 
sanaA Aisa pH hlA ilalh. aaiHl§L4 644 h& pH 4a* ml««h 4 aLHd &. 

MluA $El $El HElAdl V Ah SlHeL4 pH HLHHlA H<ltcl 4^4 

— O 

• %&l <$6i irAa swa^ pH mud 

Ml WtKl E^PlHLd %ll JfEl MElAu V Ah 04* MdlHHL MLElt 3lcl PlARd HLStt HlHVj, 4tf4. 
ml h^RlA AiaLAA $adLcH4 m<*hl a 4vuA d AhiA d«i^ hlsQ «llh31 umL 

• AHHH dH A. clnA lA 9 d<Hl HlHl. 

• lA 4 h^hlA l«a^A Ai hhA A^A ^a, *U hhA ai^laLA la, anil mlhlA 
Ail, hh4 AhlA Adi A. 

a*a hl^h ^«a^.A ^ $4 hlsQ. tfiiL e\ 4 l«a^H^l daiA. ^ a4. 

• hlAA 5A 9 AhvuA h2x\*wi hi 4 ^A oian cl uniil h^^I (4hlh), d«i:j mkQ, 
Piaitld hlsQ, he di6il4AR4 ailRts ^ he AKhh di^l4ai^ tana A. 

• a*u hh ^aa^^L ^%aa^i-A-dA 4na; ailsA. 

• d4 l dHaniA hzzqp. <a$ clAdi sinaA hl^ a^Hi 4 em'l h 5A a»i*H ^hlA l^ea^nA nil. 
JHLH, ddlA HLA 1 dd^(A^A ia)dL cJIH?IHLA |6L hli IttaiH hA AtfA. 

• ml hlIh ^«a^iA 4 hh: em feanailH^, ^ feanailH^ pH mA hl4Di 4 ^HidL k 

4A diA. 

• toa'lni m^I pH ilnidi viA Hdi d*u ai4Ri4 ?j?Ur % sinaA di«i Ah cl sinadi 
vlA hA ^wl^ MqAsd A^A AA. vlA Hdi mlA\ *anaA AeiRtcl pH au4 
mhhl pH na AA. 


L 



UNHTRSAL INDICATOR 


pH6|pH7|pH8 


M 

*U$Gl 73: 
aiA^4^H4 
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• SW.I3L4 pH dl Hiki\ rL-tL WHLci (?HlMi4 / 4Bi4 / d2W.) ’ISS'l 4& d4 dik HSL M<ml4d 4L^4 hL 
4*1. 

• Ml °t HHI& 24 9 dHWM fcwZ^lHkl sU=l<3l4 pH'i HlHd 44 *M«&Ad 4>84Hl dH &\w 
MAC-tl4dl4 4H 44. 

M«l<Hl4d 4te4 

2*8- 

c\ 

dH* 

mm 


pH UU* 

*ll4[Sl4 *J«16 

sms i4 *vhm 

&SWH'bR*tt 

*m 4 «i4 

MSlfod 

pH 

pH ^u*dL 

*HHi 

^*$1* 

M&lfod 

pH 

fiUUML 

*HHi 

airtl 

M£lfod 

pH 

(m(4R4, 

4B>4 % 

d2*«l) 

I&2HH 

Si m 

«•£ 

&2HH 

1. 

4^4 *h 









2. 

aiAa.4 *a 









3. 

MIAMI 4.41^ 

*4*1 5(L e l l iL 









4. 

%Udl 4il^ 

*4*1 5(L e l l iL 









5. 

(*UllH) 









6. 

d«l4 UKQ, 









7. 

Pivitid UUifl. 









8. 

H& £1^14<-Uft4 

mRu (1M 4*di 

mM *U$dl«u4) 









9. 

H6 4R*IH 

(1M 4*di 3 iM 
*U$dl=ll4) 









Ml H<£[rt 44 MIS, d4 4l& UW, H6l«Jdl V60.H CtL«=U§l4 pH Ml 4A HIVAl *WIH «ull. 
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7.6 ®«HHl pH^ Hdid (Importance of pH in Everyday Life) 


41*4 ®UCL Id'tllSi Rdl4l 7.0 *0. 7.8 pH °LL°ILHL *Ud d. 
h-h «a>4 pH4 4$R y.dd <4 *i5di ddl. u.d., 5.6 4 4M pH ^Riddi 4Rm44 hrQ. d£ i 
d«lld %<U WRldlHl <d4 d cdR. clnidl UlSlM pH dl d. HI WRldldi.4 HIH441, 4 WST 

dd*d[d4l %4 W4d HRdcd 4.MHld &. 

HlUSl «5as(l4 *$14 eld 4kl5dl dldddi ^63. HPlcd4 <Hl°L CH^ &. 
wni HR 15 n4idi4 4 V6vu4 4il5<4R5 4Ri5 4 d, % 4 rl5h'i 4 d. hi 4Ru4 pH c-riori 14 
34 <*4 hs.c-u 4 *4. d. pHdi Hi8<ai 4im \c4 %4i 44d din4 64d5 aRd 4 d. A hrlshhi 44^ 
urn 5 vuhL hs^h did d. 

HRl, &l, Htt9<4 %dl HRl5Hi 444 HHRl 4«Uld 4d &. HI HRl5dl dldd Hl£ ^6^HL dl^<£lR5 
4RU d^ HHISlHi 4 d. 4l 5R§1 WHi |Hl4 ddl H%Rl did d. 4 atUHSl <HldLHL 4RllM 544 *414. 
4RlR4l 6ddR Mil 4E&5 du4 &dlHl h 4 d. cl 4cl4Ru d&l4 (antacids) d*U 4l«lHld d. cl WW'l *tk-u 

qHRKi nRiS’j d2^(li^i b\ d. 4cl4Ri4 uu 4 d^U IMd hhisihi 4Rdd duSitw. 5i4.8 (nididL *4- 
NaHCOj) 4 44$ldd dl6jl5%lU$4 (145 4$ 44Rldl - Mg(OH) 2 ) 6ddRldi &dld d. HI 64ld ^sRddH 
5l44 (CaC0 3 ) 4 H^ftlddH dldili^UtSi (AZ(OH) 3 ) HSL H[cIHRu HS.l4 d^U Wjttdl d. HWIHL Hldl 
jru 4 Ri«i4 41 k<45 4441 hsi hw d. 

% 4ld4 pH 6.5 4 7.34 lA 4d cl4 ^4dHL t$U4 4 PliLH &RL 
«IIH d. 6.5 4 4.0H pH \6Hcil4 <^4dA HRlRi wld 4^<UH d. 3*U dSW «<U ^dl t ?f4 T tHl €UfiH 
(CaO) 64. d. %l v(ld4 pH'i \6H 7.34 4 h 4 cl ^4d ?»U6SfilL6d ^d d. ?HL ^4dA d8%d 
4^cil <y4dHi F^HH (CaS0 4 . 2H 2 0) 64 d. d«l %LL«IL l ERdl ^HdL4 <^4d i 4 r4 

v4d4 HiR <^4d4 pH Hmi4 H<jRl SRI dttT. 544. 



%UHHl 4d ^4d4 pH HlHdl Hll ^4ddl d\4 ^4dHL d«l &l 61^1^44 SldLHL 5 h 4 d, 

5R*il l Hl2lOil°ldl HI5 ddl H^lldldl t9Udl ^ ^4dHL 3 HrR d<t &L 6I^uS ^4 HtiiddL i\M. 

is. (^4d4 d\4 moil l «Rdl H3lldlHl4 l oiLHdl M 4d^Hl4 6Ll4 %L5LM..) 

^4ddl d\dl^ stlci^l Hdmi Mil Hl4 2 Wi ^4ddL d^dA l«2^iHL 4 4. cldl 
5 [hRi. [ddiRd hi 4 6»14. q4 *ihh hi! dc-u4 %4 Hiil 4 hlsO. Pt-si did. 

(%4d^ am ddmi ^4d 4 HRCl^ WHISI 1 : 2.5 %s4 =dis.?l ORlld d.) 

1«2%hh14 hi£ dPiA. 44 cdi %4 &ee%4 4 <h Phi 

dUl dHH Hit *981 44 Hl4dl W^d OLL«lSlH-H (tte^R) dRl oil4l 4. 0U«l4 

4© 1«8^hhI 44 54. oiica«ii ^4 1 R 1 R 1 4^ 4iS4. (kc45q.R <^4d4 d\4 44 4d d 

3r 64<H 5 RlRd Hl4 wlddl d\dlHl dlMllS «WH d 4 0ll«lSlRdl4 4cl ouoia H«l4 ^4 
d4. nidi R«hhI 5 RiRid h&4 10 FtRi hkH 6414 $44 u^Rt 5^4.) 

44c-l 0ll«lSl4 pH, pH W l dl4Rt5 ^d5dl 6dHld4 HlHl. 

♦ °lL (< l l ildl pH \c4 HlHR ‘frHlddl H5R 4RlR5, 4Bb5 l d8^t ^ A d5Sl 54. 
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( 4 ) tid% ww 4 £hl4 wi\ 4hi 4awi <hih4 pH 5.5 Wi 4M 4h dt& tid^ «m 

HIM d. tid^ H$ (Hl<Wil) iR-HHH #R^ (Ca 3 (P0 4 ) 2 ) $Hl ited Htl4j Hd4 4 h &. A UU44 HlHH^ 
d4, H«iL 4dl Ht*dl <HRl4 pH 5.5 <Rdi =4^1 HIM. dtl\ SlPld (corroded) HIH d. Wl Hit 44 HRlirll 
i>4 dHl 5»li^l4 6RI Pined h£ 4RU 'Itl HIM. d. A 4dl Ht*dl <HRl4 pH H8& d M tid^ HMd HIM. 

d. hi ^M4 hhhi nil Hit tid hi$ s^hi4 %Ih uu4 4S4. tid h& (3h4h 4 4udl tdnw 
Hl(3^ dHl ^ (paste) HlHl-M 4^ 4Bii WHIH *RlHdl 4.H &. A 4dl HWdl <HRl4 (3cM.~t «l4<H 4£l4 da*H 
4& tidA. HMd4 HHlA d. 

( 5 ) HkHi4ldi in 4 *wkhi (bhhrhi w h^<h 44 t$l4 £ <ai<a M Hea <»& d <d.R hiusiA 

HHda HIM. & d4 iR'Sl ddl 6RI HlUSll *tfU4 tlH<H iRldt 4Pti 4Rl$ &. d4 ^ 4d HHHIHI HlUSlA Ih HR 
d dl& 4HHI mA |Hl4 dHl ^H °X HHda HIM. d. (3H^id iddl *Hld4 HRIHIH 44 HlA &, 4RSI l HH.Hl4dl 
in 6RI HlHSll H.3U4 tlH<H H^ fan 4&C& dlH 3>. HI PlHHl 4(ARi WHldHRll ARl&d (Melittin) UtlA 

4h d. h(h£h 26 4Pt4 4Ru *rih 4 uiRiwi^ d. hhhi4hi in4 h%rh'i add A«mi h& hihhi 4a 
$hi 4Bii Hti^di ^4 h &m\A in4 hihhrmi <hih 4 c-Rimini. hiA d, % 4(ARir Rih^ da^aa 4 d. 

SteA 7.4 : 4®ra ®=H HlA %UhA<H k<Hli Sw4dl 298 K dlHHtA pH 


SH 

SUHIL 

pH 

1. 

MK& 

7.0 

2. 

tR.M.1^ Hl4 

8.5 

3. 

1T61 

1.0 - 3.0 

4. 

HIH 

6.5 - 7.5 

5. 

44 

7.4 

6. 


5.5 - 7.5 

7. 


6.3 - 6.6 

8. 

4%4 

2.2 - 2.4 

9. 

21H8KI *H 

4.0 - 4.4 

10. 

44 

4.5 - 5.5 

11. 

HlHKl 4a^ <^4h stl<=l»il 

8.5 

12. 

4R'ri ^4m. suhsi 

12.0 

13. 

Hl$ H°dRlMl 

10.5 

14. 

R.^0R (4 %) 

2.5 


4R)s, o)d» we) an; 
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tMAl 3; 


H 3 0 + 4 JMkdl 2.5 x 10 5 M 4.U rl«U VC-tUl juq§l4 pH aitfL HI 'fc’C-tUl HWH hKiRa, ^(oS 4 It d2%«l ^lil 
b 4 *VHiq ? 

<*C-ik aqsmi [H 3 0 + ] = 2.5 x 10 -5 M 
pH = -/og 10 [H 3 O + ] 

= -/og ]0 (2.5 x 10- 5 ) 

= -/og 10 (2.5) - log 10 10“ 5 (v tog (mn) = tog m + tog n) 

= -tog 10 (2.5) + 5 log 10 10 
£3.4, 

= -0.3979 + 5 (v log 1() 10= 1) 

.-. pH = 4. 6021 « 4.60 

HIH, H 3 0 + 4 ^.kdl 2.5 x 10 -5 M dlH 4tl aiqsi'j pH 4.60 *l£l. HI 'tfC-fl.H rtW2L4 H 3 0 + 4 
4sWl 10’ 7 M 4 <V% MA pH 7 £34 hM 4dl4 A H&Ck WVA k3iq$l. 

61H<4 4: 

pttj 5.5 4ll «W9lHi 3&HA H 3 0 + 4 3lWdl HSlt. 
pH = -tog 10 [H 3 O + ] 

••• 5.5 =-tog 10 [H 3 O + ] 

••• tog^IHsO^ =-5.5 
.-. tog 10 [H 3 O + ] =6-5.5-6 

.-. tog 10 [H 3 O + ] =-6 + 0.5 

.*. tog 1() [H 3 0 + ] = 6.5000 

/. [H 3 0 + ] = antilog ( 6.5000) 

= 0.3162 x 10“ 5 M 
.-. [H 3 0 + ] = 3.162 x 10 -6 M 

.-. [H 3 0 + ] = 3.16 x 10 -6 M 

HIH, pH^ 5.5 (7 £3di HUg) ddl W-Q.H jSiqW*U H 3 0 + 4 4sWl 3.16 x 10 -6 M (l0 _7 £3dl 4J,) 
«£$l. hi. 4, -siqsi h&R£ <«L 

7.7 pHdl HIH& Hl3W-4t5»4 3USdl4 WWlHSll 
(Comparison of Concentrations of Acid-Base on the Basis of pH) 

hh( 3 »$6i 4 7.5 hI hih§ 1 wwi Is 4 pHqi<ai w-Uh saqa £34 2 pHqiujj w(Ih am. a.% h&R£ 4h d. 

9 pHqi«n w-ftH suq§i £3di 12 pHqi^ w-ilH aqa q^ 4 h d. ua, hm h «uh £ hi suq§ii kc-u mu 
q^ nMk l q^ ? hi hi%i nixst uh<su sri 3ih®4. 
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fil'd# 5 : 4pH <miL Siam 4*di 2 pHai«j Siam 3t2<Hl ai^ ’H&Ri «£?l ? 

4 pH ai«U ^C-Ra Siam Hl£, 
pH = -/og 10 [H 3 O + ] 

-Zog i() [H 3 0 + ] =4 
•’• *og 10 [H 3 O + ] =-4 

[H 3 0 + ] = lO^M (V Zog o & = m Hlfc a m = b «UH.) 

A °6 HHUil 2 pH ai«ll W-Rh Siam# [H 3 0 + ] = 10 -2 M *UH. 

2 pHai«u <*c-Rh siamni [H o + ] io~ 2 M 

-2- = - = 10 2 = 100 

4 pHai«ll TK-Rh Siam# [H 3 0 + ] 10 -4 M 

HLH, 4 pHai«ll TTCRh Siam 4*dL 2 pHai«ll W-Rh Siam# H 3 0 + 4 m'lSdl 100 ausR a^ d. 3r cl 100 

°1'4 =hIM$ 4 d$t. 

a»il HHI>§1 pH M^iadl <k anlMlS W-Rh Sia# A a»A B4 #l$lR4dl4 WMIH# 4te4 7.5 

4& *14LH : 


4tes 7.5: *1 anRtKi TreSla stami4 anfeRsdi# %uhih# 


Siam a4 

pH 

siaii b4 

pH 

Siam A# 
[H 3 0 + ] 

(4<hiR4hI) 

Siam Bui 

LH 3 0 + j 

(4c-uR^14) 

Siam a4 

pH Siam b4 pH 

4%dik€ 

o»iU$l ? 

Siam AHt H o + 4 

3 

%usdi, Siam b44 h.o" 

%USdl i^dlkcil 

at# a^ ? 

5 

6 

10 -5 

10“ 6 

1 

10 1 = 10 

3 

5 

10 -3 

10“ 5 

2 

10 2 = 100 

2 

5 

10 -2 

10“ 5 

3 

10 3 = 1000 

2 

6 

10 -2 

10“ 6 

4 

o 

8 

O 

II 

o 

t-H 

1 

6 

10 _1 

VO 

1 

O 

5 

10 5 = 100000 

2 

4.5 

10 -2 

10“ 4,5 

2.5 

10 2,5 = antilog (2.5) 

= 316.2 

1.9 

5.3 

10- 1 - 9 

10“ 5 - 3 

3.4 

10 3,4 = antilog (3.4) 

= 2152 


aniH, M'ei 7.5 h* 4 siiia i h&R4 w-Rh siaml4 pH a»l4 d$iad x 4a 4, *M pH ai<4 Siam, 
< 1 % pHai«U Siam 4*di H 3 0 + 4 miSdl 10* ^Haai antilog x oi§R aklA HlA d. #2& £ A stLcfiL 10* *WU 
antilog x oi^ =hRiQ 4 dlH d. 
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Hiusl pH tRiqdi 4 <*4 h zi<mi A h^. b 4 4BiMi4 hwih4 awi AteA 7.64 

H<«UH A&4 : 


AteA 7.6 : 4 ^iBlA <y<&4 SW&4 4E»Adl4 


a4 

pH 

Aim 

b4 

pH 

ffi 

a4 

pOH 

titan 

b4 

pOH 

Aim AHL 

[OH 1 
(4<ailklHi) 

Aim b 4 
[OH**] 
(4<klR&Hi) 

Aim b 4 
pH, Aim a 4 pH 
A*<uk<SU|? 

Aim bhI oh~ 4 4«di, 
Aim ahi4 oh4 

nkdl ARdlk<Hl ct^ ? 

12 

13 

2 

1 

10“ 2 

10 _1 

l 

10 1 = 10 

11 

13 

3 

1 

10~ 3 

10" 1 

2 

8 

II 

C4 

o 

T—1 

9 

12 

5 

2 

10" 5 

10" 2 

3 

10 3 = 1000 

8 

12 

6 

2 

10" 6 

10" 2 

4 

10 4 = 10000 

8 

13 

6 

1 

10“ 6 

10 _1 

5 

10 5 = 100000 

9.3 

12.8 

4.7 

1.2 

10 -47 

10 _1 2 

3.5 

10 3 ' 5 = antilog (3.5) 

= 3612 

8.9 

11.5 

5.1 

2.5 

10- 51 

<n 

cx 

1 

o 

2.6 

lO 2,6 = antilog (2.6) 

= 398.1 


hih, AteA 7.6 mr4 a4 *iaih it A. 4Gi}A w-G.h saq.44 pH <*44 dsi«id x 4 h 4, ^ pHdi<j a*a, hM 
pHdlHl Aim A3di 0H"4 alsfcU 10* Hd* antilog x HS0. d4R *RIA d. 4a4 it A 10* H«ldl antilog x 
°1'4 4i <HBiA 4 h &. 


• (l) HH^l hA fd^ui 4RlX (Strong and Weak Acids) : HlHSl W^ftdl hRu 4 4l€l <Hdl<Vil4 HHcd 

A&4 4 dHi M.%>Rll«llHi <*Rldl 4Ru - W l H.Rl$, H6 $^Ra H.Ru, dtfSQ^A H.RlS Hd 

*amHi dH^idi hRu w l hRi&a hRu ([q.4>RHi), sIaRa hRu (&4, m*iHi), di6Q>A hRu (4^ hroCIhI), 

2li(lA hRu (HlH<4Hi), HlAOiRlA HRu(2lH2lHi)4 HH4*l *UH d. HI ^lildl dl^lA6U.RA 4Ru, H6$*j.RA 
HRl$ hA dl6Q>A H.Ru %dl HpUtf hRu (mineral acids)A HUSttHl HRll«ldi HIH4 a^I *U4 3>. HI 

4Ru Ua4A HW hRu d&i Hl«lHqiHi. h 4 &. HH«l 4RUdl TfC-ilH sa*3lHl <h 4 Tf $l«l (solute) UUA ddl 
HlHd 4 h d. 4261 it <*4 H&lA H 3 0 + 4 HW.4 a«1 hiA<4 4h d. 

a.d., 

(1) 1M HCldl $l*ilHi H 3 0 + hA Cl" 4 W& dl 1 M 4h d. 

HCl(atf) + H 2 0(/) _> H 3 0 + (a^) + C\~{aq) 

1 M 1 M 1 M 
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(q$iid ?iici e^ciicil3) 












(2) 1 M H 2 S0 4 dl 'tfC-dd Sld1l4 H 3 0 + h 4 SO Nl 4sdl H^4 2 M h 4 1 M 4d d, AR 11 £ 

1 HlC-l HSO dl Hld4A51l4 2 HlCi H„0 + <H.4 

2 4 3 

H 2 S0 4 (aq) + 2H 2 0(Q _> 2H 3 0 + (aq) + SO^aq) 

1M 2M 1 M 

HRlteA HRli, &A&A HRli, 5ll6Q>A HRli, 2l£&A HRli, HlA&RlA H.Rlid HL^ClHi *&3110UU d<j hiRia 
H ddl H%?t Hld4A51l did &. HI HRli HUdld (4&a HRii 4l«lMdl4 Hid d. HRlidl <V«CLh 
sidiwi si«d4 ned <$r4i v h 3 0 + 4 hih4a5h hi4£i din d, Hiildi vail H&dll&d wyl 4 d. *te<sl £ 
1 M CH 3 COOH dl <*4d Sld1l4 H 3 0 + 4 4sdl 1 M died d4 dll <* Hl4 (HRR 2«d 3 %) did d. 
Hldlld d5d HM (3^Hd l HI Sld1l4 H 3 0 + 4 4Sdl k<4 d$l ? HI dMdl GtR HUlddl WH CHgCOOH dl 
Hld4A51l Hd«liA K ^ Wil^ Hi Hd k4A oi?ld4 A5<1 d^ d. HI ^USld^l Hldll 4*11 114 444. 
Hcdll dl *\.Z% °6 444 l % H.Rli4 W4d Sl«l1l4 4^1 Hld4A51l Hddl RlMrtfd did cl4 HW H.Rl4 A^dld 
h 4 % H.Rli4 W4d SWSlHl HlRlA It H^ll Hld4A5?l Hddl Rldl^d did <W. Pl&fo HRli Addld. 

d4oRll«ll4 HRli 4£ 4s h 4 4. 4d &l *r 4 d^ dd5ld d. U.d., 4s dl^LA<4RA HRli, H& dl^lACHlRA 
hRu, 4s dc-^RA hRu, nt 5K3^Ra hRu, 4s difil^A hRu, 4. difi^s hRu qoft. 4s 4Rii4 si<d 
(solute)H&l$4 ddlll (d*ld did d, W& HS. H.Rli4 \<H. 4$ 4d d. ftWlVli ( 3 dC-Rd 35-38 % 4sdldl4 
dl^ilACilRA HRli, 98 % 4sdldl<4 5K3 ^Ra HRli, 70-72 % 4sdldl4 dl^C^A hRu h4 100 % 4sdidi4 
hRiRa nRii 4s hRis d. hi nRiidi h& sihsi Hdmi nil -hsi ouoi HUid <&S d4 =4 a chpl nRii 6^«u4 
Hik a». hh«i h 4 Pi4<a hh HARdi nRii 4s Hddi H?. nRii «i d. %h J di^iA<aiRA nRii hh«i 
nRii d. Hdlouii«iiHi hi nRii Hid«ii4 4s h4 h?. <Aeu h« 1 d. d<l °6 hRiRa HRli Pl«loi 

hRu d. d nm Hdi°uii u iiHi 4s h 4 Ht %ldi h« 1 d. h4 hlh4 ^ ^I^h It h«h«i hhhl 

[d<4«ld 4s l H& %l«l M ^ 44 4>iH d«d. HH«l H^ Rl^«l, nRlidl Hld4A^Sl H^ HlHlRd HAR A^dld WR 
4s h 4 Ht dddl Hl-Hl Hddl Hloil«lC-ll HU^ HHlil d. 

(2) HH«l H'l Pl^«d (strong and Weak Bases) : 4RdH dl^Wl^i, HlsRldH dl6il«u6iA, 
dl44 HRll«ldi dH'i HlddlA^l did d. HI 4&A H&ldld HH«l 'kfa d^Qs 4l«lHdl4 Hid d. HH«l 
46oidl ^4d Sld§lHi H4 °S Sl«d (solute) H&l A 4^1 HlddlA^ld ARSl ddl HLdd %d?H did d. i «H.4 V 
Sl«l H&l^ OH" 4 Hld4A5.1l Hl4<Hl did d. 

1 M NaOHdl Wild SldllHl Na + Hd OIT4 4sdl 1 M did $. 

NaOH(a^) Na + (a$) + OYT(aq) 

1 M 1 M 1 M 

4dl(ddH dl^lAdl^i (NH 4 OH) %dl 'Xllddl Hllddi Hlail«ldi HlRlA Hld4A51L did d. HI 
Htl44 (d^«l d5U Hl«lHdl4 hA d. ^RdldH dl^LWlLtSi^ ^4d SW.1l dll Pl4«l &16 oJ d. Pl4«l 4^0idl 
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smHi sa«i4 Hen <**4 °6 (2 4 3%) oimi *uh4wh, hihchl 4h d. 1 1 m nh oh hi vetk 
si^ini oh“4 4swi im 44 h4 hsi ^<h °s 44 4h d. PH<>i«a $.6*4 oh~ 4 4s<di4 ou2w4 Pi4«i 
?h^ 4 lini 444 hchr 4 4a4 v 444 l % w&d swani 4^1 5»ud4irti3i 3 h*m.l 

Rwhfd «uh <R hh«i 46oi a4hih 41 % £t&j^ TK-0.H * iwu 4Ris J ?hlh4a^i *wu Pwhrn «uh dd 

(44<a £*kiH. 


6l*l4 6 : 

0.05 M HCHl ^4^ $W.Sl4 pH oi4. 

HC1 HH«l 4RU 4dl4 d4 hi4h'i 4^ *UH4SWI «UH d. 

ansi 

HCl(aq) + H 2 0(/) > H 3 0 + (aq) + Cr(aq) 

0.05M 0.05M 

?d4, [H 3 0 + ] = 0.05 M 
<a, pH =-log 10 [H 3 O + ] 

= -log IO (0.05) 

= -log 10 (5 x 10“ 2 ) 

= - lo gio 5 + 21 °gio 10 

= -0.6990 + 2 
= 1.3010 
= 1.30 

=HIH, 0.05 M HC1 dl ‘tfC-Q.H «4 pH 1.30 *Ul. 

6m4 7 : 

0.007 M NaOHdl 'fe'C-fld $5WSl4 pH <>l4. 

NaOH H<H«l 4$0i dldl4 Hld4i^L did d. 

4^1 V 

NaOH(aq) + H 2 0 > Na + (aq) + OIT(aq) 


0.007M 

H4, [OH ] = 0.007 M 
*4, pOH = -log 10 [OH-] 

= -log 10 (0.007) 

= -log 10 (7 x 10- 3 ) 

= -log 10 7 + 31og 10 10 

= -0.8451 + 3 
.*. pOH = 2.1549 
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Ici^llcl ?J1d 


0.007M 





NaOH «&lq.Lafl pH dTA HHUSl H^O. kttsW. : 

*UH& W2d*l ^ Is pH + pOH = 14 

.-. pH = 14 - 2.1549 
/. pH = 11.8451 =11.85 

3HLH, 0.007 M NaOHdl W-dd pH 11.85 *Ul. 

6IM<£t 8: 

4.9 3UH H 2 S0 4 ^ mW.H[ 3 (to* v4k awn Hdl&| d. 3HI sUcUilkl pH aitiL 

VfiflH sidl’d pH OOSLCIL ml A SMSlHidl H 0 + 4 dUdl Hldltor'di Wildl A«u 


H SO 4 98 5UHHld 1 d 


H SO, dl Hid 
2 4 


H SO, d <Wd 

2 4 ^ _ 

H 2 S0 4 4 *uG=IH 6«l 

4.9 3UH 
98 3UH Hid -1 

= 0.05 Hid 


H 2 S0 4 dl Hld^ 

H 2 S0 4 4l *USdl (HlCl (tor 1 ) = ^ 46 (fe^) 

0.05 Hid 
3 (to* 

= 0.0167 did (to* -1 

H 2 S0 4 W“l ?dRl4 d ^ HlStldl *uh4s*«i «UH d. 


H 2 S0 4 (aq) + 2H 2 0(Z) 
0.0167 M 


fcIWkUwi 


*u£[, [H 3 0 + ] =0.0334 M 
<&, PH =-log 1() [H 3 0 + ] 

= -log 10 (0.0334) 


= -log 10 (3.34 x 10' 2 ) 
=-log 10 (3.34) + 21og 10 10 
= -0. 5237 + 2 
= 1.4763 
= 1.48 
pH = 1.48 

*UH, H 2 S0 4 dl sUHSkl pH 1.48 dCt. 
oMSs, o)ti» wd an? 


2H 3 0 + (aq) + SO ^(aq) 


2 x 0.0167 M 
= 0.0334 M 
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6tM<& 9 : 


298 K dlUHld dl^Q^ 'tfC-RH SMSl 2.32 pH *ttlA &. HI SE HUiR (3H&H \«l $E Wl 8 
SVllHi hA A HHdl HE tiiqaA pH k<4 *«l ? 

H4, H&$dl 'SS’C-Rh SWSlA pH 2.32 &. 

pH =2.32 

.-. -log 10 [H 3 O + ] =2.32 

.-. log 10 [H 3 O + ] =-2.32 

.-. log 10 [H 3 O + ] =3-2.32-3 

.-. log 10 [H 3 O + ] =0.68-3 

.-. log 10 [H 3 O + ] = 3.68 

[H 3 0 + ] = antilog (3.68) 

= 0.4786 x 10~ 2 M 

dli$l£ir H.RUdl •tfefl.H UlSR G^TA &<m% SE \«l 5E jrldi 8 HklVllHi HlA & cHR 

5«lHil4 HUWl 8 H§R Hi d. ^4 i dl$Q^ Hl&Sdl ^4 h SWftHl H 3 0 + 4 HWdl Hit 8 h 4 Hi &. 


dl^^i H^Udl HE ^C-Rh s^lHSlHi [H 3 0 + ] 4 HKdl 


0.478 x10~ 2 M 
8 

= 0.0598 x 10“ 2 M 
= 5.98 x lO^M 


PH =-log 10 [H 3 O + ] 

= -log 10 (5.98 x 10 -4 ) 
=-log 10 (5. 98) + 4 log 10 10 
=- 0.7767 + 4 


= 3.2233 
= 3.22 
.-. pH = 3.22 

HIH, dl6Q>S hRuHI HE SWSlA pH 3.22 «Rl. 


7.8 d£%4i?i2l (Neutralisation) 


hRu4 HIH HHHl A&»4 H[$U HIH4 hBhI.4 SIR hA HRR hA d. HI H&HlA dEHA$Hil H&Hl $A 
d. HI H&Hl HlHlfcd HHRl4 HEE4 hRU HHHl <A6»4 HSlld HUSdl W4 SIMH &. A HHRlA d2%4$H3l 
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hA d. A4 y.iHi-4. M<m?i ?hih4 HdiGdi ^lLhi d, °sm\ Stsiani *wm utfldi 4^lIhI hhIa 
6ri $i [%. &A hihsI kc4$ mA <to <**(4 d2*4w§i mShl^kl *mm 


(1) 

HCl(aq) 

+ 

NaOH(aq) 


NaCl(aq) 

+ 

h 2 0(Z) 


HH«l 


hh«i <to 


HR 


HLSO. 

(2) 

HN0 3 (aq) 

+ 

KOH(aq) 


KN0 3 (aq) 

+ 

H 2 0(Z) 


HH«l Huts 


HH«l 


HR 


UlSd 

(3) 

H 2 C0 3 (aq) 

+ 

2NaOH(aq) 


Na 2 C0 3 (aq) 

+ 

2H 2 0(Z) 


(d^«l H($U 


HH«l to 


SIR 


UUiO. 

(4) 

CH 3 COOH(aq) 

+ 

NaOH(aq) 

-> 

CH 3 COONa(aq) 

+ 

2H 2 0(Z) 


(4l«l 


Mm <to 


HR 


UUifl. 

(5) 

HCl(aq) 

+ 

NH 4 OH(aq) 

-> 

NH 4 Cl(aq) 

+ 

H 2 0(Z) 


HH«l 5H&4 


(d^«l 


«iR 


HLSCl 

(6) 

HN0 3 (aq) 

+ 

NH 4 OH(aq) 


NH 4 N0 3 (aq) 

+ 

H 2 0(Z) 


HH«l hKU 


Pi<&a to 


SIR 


HLSfl. 

(7) 

CH 3 COOH(aq) 

+ 

NH 4 OH(aq) 


CH 3 COONH 4 (aq) + 

H 2 0(Z) 


[d^«l 


(d^k <to 


SIR 


UUifl. 

(8) 

H 2 C0 3 (aq) 

[d<4«l 5HRU 

+ 

2NH 4 OH(aq) 

Pk<a 


(NH ) CO (aq) 

4 2 3 

SIR 

+ 

2H 2 0(Z) 

HLSCl 


4 HI <t$L H&HlHl SRpiHld (3<HH. «ldl Hkl «r 4 pH 7 dSW ti$l ? dl. HBHL (3) Hd (4) 4 (3rUH. 
ddl SIR Na2C0 3 mA CH 3 COONadl W-0.H sa<m4 pH 7 Wl qfej. 4d &, iRSl Is Ml HR HL^CIhL WpKHlTTd 
Ul4 OH" (3cH~t <s\ d. 


(9) Na 2 C0 3 (aq) Hltt4wa ) 2Na + (aq) + C0 3 2 "(aq) 

CO 2 "(aq) + H 0(1) ^EloUttd ) HCO “(aq) + OH“(aq) 


(10) CH 3 COONa (aq) Hltt4m ) 


CH COO"(aq) + Na + (aq) 


CH 3 COO“(aq) + H 2 0(/) WfidtlTH. ) CH 3 COOH(aq) + OH“(aq) 

MIH, (d>i«l *i($U mA HH«l <todl d2^4i^l4 (3cM-d «ldl StRdl TfC-Cld SU^L ^Biis WHIA *RlA &. uBdl 
(5) mA (6)4 (3cH-t *ldi SIR NH 4 C1 Hd NH 4 N0 3 dl TfC-flH Siq§l4 pH 7 irtdi HM d, £R>31 i Ml HR 
URCIhI Hl4 H 3 0 + (3rH-d i\ &. 


oMSis, o)d» iHci sir 
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HIH4a^I 


(11) NH 4 Cl(aq) 


NH 4 + (aq) + Cr(aq) 


NH 4 + (aq) + H 2 0(/) wSkwX'i ? NH 3 (aq) + H 3 0 + (aq) 


(12) NH 4 N0 3 (aq) Hld4A^l ? NH 4 + (aq) + N0 3 (aq) 

NH 4 + (aq) + H 2 0(Z) WfootRfd ) NH 3 (aq) + H 3 0 + (aq) 

HIH, Pl4«l h 4 HH«l H^lidl de%4A*§l4 (3cH-d ddi SlRdl TfC-ttH SMSl H&Ra W<Hiq mA d. 
H&dl (l) H^ (2)*(l (3cH~t «ldi SIR NaCl h 4 KNOgdL Ttefld $1*^14 pH 7 dlH d, AR?l 3r HI SIR H&dl 
(3) 4 (6) Wftdld (3cVd «ldi $tR4 Wftoil'&d. HLHdl d4. HIH, HH«l H&A h 4 HH«l &l6ttdl 
de*4A*si4 (3rH-t ddi sirhi < v4h <*mi dew W<HIH duq d. 


H&HI (7) h 4 (8)4 (3rH-d «ldl SIR CH 3 COONH 4 Hd (NH^COg dl 'Md $iq8l4 pH H^AH 7 Hd 
74 q^ 4ld d. HI HARdl SlRdl Wttd fil«4 pH AHRA 74 Hlltfl HSL H«t d. 1?l H&4 Hd 
<4A HAHWU [d<>W 41H 4 Addl de%4i^l4 (3AM. ddi SIR^ ^4d stldSl dew 4lH, dfe dl dd4 
Pl4«ldldl d$ldd HHRI deWd HWt hM$A i Hth’ SlBjA 4d d. 

dSWli^L ^PtHld (3AM *ldi SlRdl af<4d sadSldl W<Hiq HPl aM HHLd §AHl AteA 7.7HL 1% &m d. 


§Kh 7.7 : de%4A*& ERfadld &AM ddi SlRdl 'K’C-ftU SldUdl WCHiq 


nRi«i 


ScH"t ddi au^di (3&i4?m 

&Rdi siq^i4 wmq 

HH«l 

HH«l 

NaCl, KN0 3 

dew 

jwa 

Pi^«i 

NH Cl, NH NO, 

4 4 3 

h&Ra 

Pi^«i 

HH«l 

Na.CO,, CH COONa 

2 3 3 

<JlB5A 

Pi^«i 

Pl^«l 

CH COONH , (NH ) CO, 

3 4 4 2 3 

dew l h&Ra l ^BiA 


dH dl dHRl HHRUlRUHl AteA 7.7HI Misfit SlRdl PlWfcd HISCIhL ^4h riWl Hdl4, dHdl 
w<niq4 harrO. RieHH Am, pH 'Imr l wq&A ^4 h&&4 a 4 oil wl. 

7.9 SIR (Salt) 

£SRdHl [q^<H HHlSIHl SIR h4 h 4 d. ^*4dl HlHRil a4c-u Hpiv $<4 (minerals) h 4 MAAl 
(rocks) HAW Hddl H*lSl 4d SIR &. SlPfol SOddHl q'Rld, 4§ (NaCl), Hldldl HIH (NaHC0 3 ) Hd 4«Udl 
HlH (Na 2 CO 3 .10H 2 O) SIR d. HHRRlRllHi <4dl H«ld'l H£l4 %4 l 4RdH AC-lRl^4 (NaCl), 4GHH 
(Na 2 S0 4 ), 44[dHH A<HRL^-i (NH 4 C1), ^RdlHH A<HRl6^ (CaCy, ^sRdldH (CaS0 4 ), &IR.HH %lfi§2 
(BaS0 4 ), Hl^RlHH a<£e (K 2 S0 4 ), RlC-q.^. dl^8 (AgN0 3 ), &t<R A<Hl^l^i (AgCl), &lKdH KlRl64 (BaCy 
q^R H«ii %Rdi (3&i^§il d. h4oru«iihI h^ 4 H«t«u *L&»4 hKi^ %n«l hBhi a4 %r Hdi4 aisw d. 
hRi^ h4 &16d> 4 dR Hii ^ruhRia o^id4 d. 
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SlRdl (Chemical Properties of Salts): 

(l) «w4 kRii %u«i mPi sir kc-u* aiRts %u«l hBhi kl hr 5mA kRis Hdk d. 



SIR 

+ 

kRu -> 

H-M. SIR 

+ 

?HdtkRu 

£1 •(! «j 

BaCl 2 (aq) 

+ 

H 2 S0 4 (aq) ^ 

BaS0 4 (s) 

+ 

2HCl(aq) 


AgN0 3 (aq) 

+ 

HCl(aq) -> 

AgCl(s) 

+ 

HN0 3 (aq) 

sir 4 k 6 » mk utMi: 

HR kc-114 &I 60 S HlB H&HL kl M’H HR 5Hd Hdk d. 


SIR 

+ 

^06 -> 

H-d SIR 

+ 



Na 2 S0 4 (aq) 

+ 

Ba(OH) 2 (aq) ^ 

BaS0 4 (s) 

+ 

2NaOH(aq) 


K 2 S0 4 (aq) 

+ 

Ca(OH) 2 (aq) ^ 

CaS0 4 (s) 

+ 

2KOH(aq) 

&r4 =H*H. SR wh uRui; 

%r4 H-H 4U% %u. 8 L hRhi «ltf ddl SIR Hd d. 



SIR 

+ 

SIR 

d4 SIR 

+ 

d4 SIR 


AgN0 3 (aq) 

+ 

NaCl(aq) ^ 

AgCl(s) 

+ 

NaN0 3 (aq) 


CaCl 2 (aq) 

+ 

Na 2 S0 4 (aq) 

CaS0 4 (s) 

+ 

2NaCl(aq) 


SlRdl 3H.L •st'SLH ^1^.44 3L&L%L<sQ. dA H.HL°L?lL {/ lLHi kl UHL 








fik *j ?tb*u ? 

5HrR qtf Htk-ri tfni 4M (Robert Boyle) ^.L%ILH[^L& ayilkdid 4Rl4-6il!)0i4 <*uwtl 

kl t&4. HI H4R4 %i&HLrHir (operational) *WU $4 au«U 4^ d. 

3hRU-&&» a*ftdl *U^Ft4 wtlCi: 

(1) ^l5PliRl4 5 hRU-$,£;» Ri-sirl.: ‘4RU, t&lt^d H^.Lq.4 wiltfd & ^ % cldl ^C-tlH sSLIKHL 
aitijltM 5»UHd (H 4 ) (3rH*d k d *A *l6oi, 6ltiil«ll&S HlL^ wilTM. d i % Adi TK-tlH 
stWSLHi 6l6ilA%u6i HWd (OH - ) (3rHH. k &.” HLH, 3>tL Rtelddl HIHIHI 3HIH4&ISl4 «tL6l 
hhAc-i d. 

(2) ^id : “% Hfctfl, H-H Hl£ld (H + ) ^ 61d kl d rlk 
^1-k-i-cM kRl4 *4 d. % H&l4, 5H-M. H&1$ HlM HlSld (H + ) kURl 9.0s d rid ^d&s-cM 
k&» A& d.” HIH, *11 Rltfiddl HIHIHI HRld thfo4 WU<51 HHl*k-U &. 

kRid *A k&» slnUB. *A Ml *A d ? 

(1) 5 HHl<i + HISCI -> kRU 

(2) Hlrj. 5HL5^Ut5-i + Hisll -» A^Soi 


kRt$dl ?KH**tsiA ^H4 

(1) kRw + Hi^ 

( 2 ) kRu + &I 604 

(3) kRu + HJ4 5Hl£Hl&$ 


-> SIR + ilHt&ltiilW. Hl^ 

-> SIR + HLisCl 

-» SIR + HISO. 


(4) kRu + Hlrjj 414k / Hlrjs tilled 4l<4dS 


SIR + Hl4 + 4l4d 4l*il»U& «U«i 


a)lfis, o)f|» «tc) sue 
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(1) <to + *il$i4 -> m + dusil 

(2) to + HdlcJ. ’Hlidl64 -> SIR + dUift 

(3) to + Hlrjj + HL<sCL -» *11 + ^ddLl^d dL^ 

5H&4, <to *>4 *Rdl Wild Slda4 d'tfdld dldl-d 4d dKdllMdl MlldlH d. *lldft4 dklUH 

HLC-i to -1 disldl. 1 to Sldftdi 1 HLC1 $l<d *uMc4 did 4 d *MSl4 disldl 1 4<Hl[lll d Hd 4&dld. 

4% *l*6ldl idl’d dl 1 to sUdSldi Sll=d4 3Ud’dl[i§dd&«l %2<Hl Wdl ’HldAtll did 4 d «ld8l4 dlSdl 

1 dkdlllll (1 dlC-R Hddl 1 M) d Ad i4dld. 

1909di l^dlidl $d«UdaPlai4 4*1.4. 4<d. Akl (S.P.L. Sorensen) Wild SldSldL dl^ilPldd 

5Hldd4 di$dl Wllddl4 <*% *R«l %4 4d ^d.4, % pH dldid d*U 4l«lMld d. 
pH = -log 10 [H 3 O + ] 
pOH = - log 10 [OH - ] 
pH + pOH = 14 

4&Ri Wild sUdSl dll [H 3 0 + ] > 10" 7 M =*dd pH < 7 ddl [H 3 0 + ] dA eld pH dl d. 

ABii Wild SldW, dll [OH - ] > 10 -7 M, pOH< 7 ^dd pH > 7 ddl [OH1 dA Ad pOH dl d 
h^l pH <k d. 

de*d wild sid* dil [H 3 o + ] = [oh - ] = io -7 m dl pH = 7 
pH dldid 0 4 14 PtwM d. 
pH dldid dtt. «yefld Sld'ilLd °6 Ql% dl d. 

pH dldid dl^jllrldd 5dldd4 1 M4 ’HlUfl difldl d*lddl Wild sUd^lld V CdRJ, dl d. 

Wild slld^LdL SilfelRfd pH 3U4 dlddl dll told Ad*, 4&lRfd pH dlddl dll pH dd*4 5dddl 
dld&i *j3li4 5dd dlifsd pH dlddl dll pH 4e*4 (3ddld did d. 

A 4Bi[is wild sud44 pH d«l4 d$idd x did 4,5>M pH di<j sidsi, d^ pHdi«ai sida 4*di 
H 3 0 + 4 d'l$dl 10* Hddl antilog jc oisll ddll d*ld d. 4sel l, A diqa 10* 5Hddl antilog jc oi^ 
d^ 4&R4 did d. 

A ABii W4d Sld§il4 pH d«l4 dildd jc did 4, d^ pHdl<4 SildSL, 4M pHdl«ll SldSl 4*di 
0H"4 d'lsldl 10* Hddl antilog jc ddll d*ld d. i, A slld^l 10* Hddl antilog jc 
d^ ABi 4d d. 

% 5hKu l d&ldid dl'illdi ’4 a ll°l4 d^s Hlddli^'il did 4 dd JLH«l l W«l 
hA 4 3HiRis 3Hddi ?»ud4sia did 4 clA Pi^ai 4(^.4 1 Pi«4«i i4 d. 

HC1, HN0 3 , H 2 S0 4 
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Ici^iici ?Jici 





r . ^ 

4(4$ nRitli hRu, %u.6£a *i&.4, si$Ra hRu, shIaAR-ia hRu 

• UH«l £&». NaOH, KOH 

NH 4 OH, Ca(OH) 2 

?hRia 4 <to %u& *wu <to4 hRu a&4 hRhi4 sir *4 mM <hA d. *u hRhh de^IU^i m&hi 

a 4 d. 


4Rid4 mar 

46m4mar 

(3dl~t «tdl SlRdl §ifeSS$t 

StRdl 'tfC-th sUda4 pH *A rl4 WfHUi 


H<H«l 

NaCl, KN0 3 

pH = 7 (d2**l) 

nm 

(4&a 

NH Cl, NH NO, 

4 4 3 

pH < 7 (sN&Ra) 


H<d«l 

Na,CO,, CH COONa 

2 3 3 

pH > 7 (4B«r) 

Pi4«i 

Pl4«l 

CH COONH , (NH ) CO, 

3 4 4 2 3 

pH = 7 1 7 4 «M *% l 7 4 4il *M 
(d2^«l l 5H&RA l H&t 4Bia) 


• SlRdl *Wtt4siS : 

(1) SIR + ^hRu -> SIR + *1*1 *lRu 

(2) SIR + to -¥ *1*1 SIR + *1*1 <to 

(3) SIR + *1*1 SIR -> d4 SIR + ddl SIR 


l. hAa u*n ml 44 *u$Uu ftA<s*M4 %u4 Rash nut a4 : 

(1) Hkir^ti *i1a*u&s4 mM %u«L mRhi «itS 4 d ? 

(A) *iRu (B) <to 

( 2 ) *1(4$ + 44 *UA4l6$ -> ? 

(A) <to + mM (B) sir + hrQ 

(3) <to4 H 14 rnA hBhi «uS a4 44 (3cM.-t «uh d ? 

(A) Al<$d (B) AlHHlBWtfd 

.. . ._ .. . .. _ ? 

(A) 1 (B) 2 

(5) h&Ra ^4h swa nil <s% %x% d ? 

(A) [H 3 0 + ] = 10 -7 M 

(C) [H 3 0 + ] > 10~ 7 M 

(6) 44di Mil $aq.a 44 4j. <43 >a d ? 

(A) pH = 8.2 (B) pH = 9.3 

oMSjs, oltlw end) 311 ? 


(C) SIR 

(D) 44 

(C) <to + SIR 

(D) Mirjj + SIR 

(C) 

(D) $lM.dl^£tofd 

!l HdL ^4 &■ 41 $1=1314 hUuRU k<4 «ul 

(C) 3 

(D) 4 

(B) [H 3 0 + ] < IQ’ 

" 7 M 

(D) [H 3 0 + ]<[0H~| 

(C) pH = 11.5 

(D) pH = 10.6 
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(7) b ^ PlHK Hl| d ? 

(A) pH HIMitH 4a.4.4a. HRRiA *<£ $4 t£dl. 

(B) pH HIMisH 0*0. 14 HUs %4 PRdM d. 

(C) pH HIMiH HI* '5T aRJ, H4 d. 

(D) pH HIH6H HI* «MSiW. °6 ai% 4* d. 

(8) 'K'C-Oh {5l*?l4 Hl£6H pH $Hl4 Hl4 ?LSIH d ? 

(A) pH (B) [aaHH'UR (C) pH 423. (D) Hl<$[*£ 3jaUi 

(9) 4HHI $4 UU$ HldHPu d ? 

(A) NaCl (B) Mg(OH) 2 (C) HC1 (D) H 2 SC> 4 

(10) 11 pHHl«ll <*4* m bl di 8 pH *l<4 w4h SLHSl kc-iRl^i, ? 


(A) 3 (B) 30 

(11) 4HHI Hi! iHl H*«l d ? 

(A) 4(4$ (B) 4(4$ 

(12) NH 3 kll HM3.4 d ? 

(A) ***4(4$ (B) (d4* 4(4$ 

(13) pH + pOH = ? 


(A) 7 

(14) A^ai^d? 


(B) 0 


^ HlPnH?.* . w 

(A) ««S=^- 




(15) NH CHI «tf<sOH Siq.ft4 pH kc-o ? 

(A) pH = 7 (B) pH >7 

(16) 4*ki irHi <y4.H sti<*m4 pH = 2 nil ? 


(C) 300 

(C) HL^l^ 4(4$ 

(C) iwn. 

(C) 14 


(C) 4a = 


Wd 

I&23 


(C) pH < 7 


(D) 1000 

(D) 4lkiR-lis 4(4$ 
(D) Pufa. <4!>oi 
(D) 10 


(D) 4a = 


R-123 


(D) pH = 0 


(A) 0.01 M HC1 (B) 0.02 M HC1 (C) 0.01M H 2 SC> 4 (D) 0.02M H 2 SC> 4 

(17) 8 pH Hl«ll TK-Qh tmiHl OH" 4 4lsWl k<4 ? 

(A) 1 x 10 -8 M (B) 1 x lO^M (C) 8 x 10 -6 M (D) 8 x 10" 8 M 

(18) 4 WOIH SlHSll A, B, C HH D4 pH ^^H 1.9, 2.5, 2.1 3.0 4.H 4 4(4(kdHl $H ^ «l«l ? 

(A) A < C < B < D (B) D < C < B < A (C)D<B<C<A(D)D>C>B>A 


(19) $a<m 4(o$3r ? 

(A) [H 3 0 + ] = 10“ 5 M (B) [H 3 0 + ] = 10“ 12 M 

(C) [H 3 0 + ] = 10" 7 M (D) [H 3 0 + ] = 10" 4 M 
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Ici^llcl ?J 1 d 2 $eil(H)gp 






( 20 ) HkHIM'kl [cLHHl s«il MAl4 4d d ? 

(A) <Hl6d (B) AfeldH (C) 4lMd 

2. 44dt UMldl £S»U <HHt: 

(1) 5Hl5(rWai 5H&4 ?h 4 46adi 4 dlH <HHl. 

(2) =4l3u4 Hirj. hi44 m&hi4 4m. 4 C-iHl. 

(3) saq.§i4 Hiswi &*ihdi4 hr M-ti din cimI. 

(4) pH HIH4H AHL 4silPli ^ AHL ? pH^ ^ <h.Ml. 

(5) ^4h Sl<m4 H&lfod pH HlUdl4 4 &dldi dLH C-l4. 

(6) 4 HH«l =4RlS 41 4 w«l 46ad'l dlH C-lMl. 

(7) 4 Pt4«l 4[$U 4t 4 Pt4<4 46adi dlH C1HI. 

(8) ad^L HLHL : 


(D) 44ld 


(B) 


(i) 

^HlSlrldH =4Bu 

(ii) 

sduEPidd 46a 

(iii) 

4l^-cM 

(iv) 

4-44-cM 46a 

(v) 

sad>ii4 dUdi 

(vi) 

Sl c l l Sl4 pH 

(vii) 

5Udi3l4 pOH 

(viii) 

jwa 

(ix) 

Pi4h ?hRi4 

(x) 

(xiii) 

jrri 46a 

1 M d'Wdl 

(xi) 

[d4°i 46a 

(xii) 

d2%4i^l dBdl 


(9) 444 nBHl44 4H'4di ^4, did 4i (HlCUrKdCl &44 : 


(i) 

C0 2 (g) + H 2 0(Z) 


(ii) Li 2 0(s) + H 2 0(Z) 


(iii) 

H 2 S0 4 (aq) + 2KOH(aq) 


(iv) 2HCl(aq) + Ca(s) 


(v) 

2HN0 3 (aq) + CaO(s) 


(vi) 2HCl(aq) + Na 2 C0 3 (aq) 


(vii) 

NaOH(aq) + HCl(aq) 

-> 

(viii) BaCl 2 (aq) + H 2 S0 4 (aq) 

-> 

(ix) 

Ca(OH) 2 (aq) + C0 2 (g) 

—> 

(x) HN0 3 (aq) + NH 4 OH(aq) 


(xi) 

Na 2 S0 4 (aq) + Ba(OH) 2 (aq) 

— > 

(xii) AgN0 3 (aq) + NaCl(aq) 

—> 


3. (A) 


44dl H*4dl 6 tR <h4 : 

(1) 4RlsHL 4 3.RUM.0IIA ^LHHl <3.4. 

(2) 46adi 4 ddidPlis ojjSm.4 <h4. 

(3) flRdl 4 dHLM.[§lis 0^1X4 <3.4. 

(4) pH + pOH = 14 divil 

(5) 4*lAdl HRdH'l pH^ HdvM. HH<5flAl. 

(6) dS^tli^l X&Hldl HR dHlH^lA h4*r4 <3.4. 

44dl SlMC-ll h4 : 

(1) H 3 0 + 4 disMl 7.9 X 10“ n M did Adi <y4d 5^1.4 pH H^il. ?HL 'tft-lld Sl^L 4&RA, 4BlA 
^ d2%H Mil Adi WHLd XUdcj, d4 ? 


otfts, b)fi» 4l an? 
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(2) 0.00424 M KOHdl W-CIh Sl<m4 pH aitfL 

(3) 8 pHqi«ii ^ak &<m Wi 11.9 pHq.i^ iBiis vetto swat 0H"4 kai netl d.% aUdi 

kiicul. ? 

(4) dH 500 li(a 0.2 M H so ^ «*4 h $l<m i=a 4d HdW.4 ? 

(5) di 125 Pife. 0.03 M KOH^ <*4*l $m. M 4i Hdl«uil ? 

4. (A) 44dl U*4dl [idddR GtR HlUl : 

( 1 ) hu£Pw*i 4 Ri4d fei&yji Hkl mi hi [4<siid4 hhI&i wi4. 

( 2 ) 4^-aiil HKts-i&A &6id =44. 

(3) ‘yefl.H sud§i4 pH hiu«u 4 44 *wl. 

(B) 4idl ftPML 3l4 : 

(1) W-ftH taqft AHi [Off! = 4.3 x 10" 4 M d. «tlH siLcfSl BH'l [H 3 0 + ] = 7.3 x 10“ 10 M d, 4 
4*U V€llH «Wft4 pH di ? 4*i «UCISL iBlS di ? 

(2) pH^ \6 H 9.3 4h rl<4.l ‘SfC-tk saqswi liai 0H~4 flkdl °LiLl. 

(3) 8 5UH NaOHd HISHhI HRlM 5 \&Zl ‘SK-tk sUd^l Hdli% d. HI «W3 l 4 pH 44. 

5. (A) 44dl U*4dl *p«H% C-lHl: 

(1) pH HlUiHdl 

(i) pH Hi pOH’j <HHl. 

(ii) HlMk, iBii Hi d&d ^C-0.H tfWft4 pH d«U A Hi *ia H 3 0 + i 0H~4 4$dl Vftl4. 

(iii) pH HIU4H4 HhI&IHI Vgu4. 

(2) iBftl SPddHi pH^ HdT4 %HWi. 

(3) ‘Plata H($U Hi HH«l i&Hl dSWttSWtt (3cU~t *ldi 'KStk SldSL i&A WHld Hlli d 
°sdl\ Pl<ta Hi HH«l H.CiH.1 dSi4«.«l4 (3cH-t «ld'l «.R<j W-fk sU<m H&Ris WHIA 
tRli &.’ 

(B) 4idl 61HC-U ai«4 : 

(1) 298 K dlHHli W-Ck SMSl 11.65 pH Hlli d. HI bt HLStl 

(3i4i H 4ldi 6 =>l«4 4VUHL Hli 4 H«ldl H6 «L^l 4 pH k<4 «UH ? 

(2) HN0 3 dl Wild slici>il4 dUdl 0.03 M4 kl4 0.05 M iRdlHi Hli 4 pHdl \<SHHi k4 

Mi$l ? 
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Ici^llcl ?J1d 2$eil(H)gp 


W5M 




fciicjeiit (Metals) 

8.1 HMIddl (introduction) 

Mk'il 9HI *0>dl Ad HcdR %M1 hI 114 dTdl 4tHldl d. HI dTdlA 4%, Hdlcjj hA H^dl^Hl d^d 
6*dlHl Hl«U d. A ^tildl Hl2l<dRldl dTdl %}. &. 4% Addl cdGddd %ild4A 6 rA H-d Hl%Hl4 $4 
dA d. $£l $4 dl%Hl4 (3HMPI Adi %2ld4A HldR $4 $4 TfOduA did &. %H l H6%£l[4dH d'tfdHl 
dC-lil 4% d. A44 6Rl«l 4% dld% hA H^\d dd^ <ddl4 SL6ld d. d4 A% ftRSl d% d€. A4 MI«RUH41 

hA HUddUdHl HBol Hll ddl 641 4§ll ORdHl HtH d4B HS^PlIrldd Hl% dd*ld d. di% [4%d%dUi6 
ddl diiimSlldl %%\MA ddld% dldldl 4tfddU6dl ddd Hlldl dR OMlddlHL Gd»M d. 4l%, di4 hA 
vAtldH dl%Hl [Afed ddl d% 5101612 Mdlddl 4dl4 HLC%d§Ll OMlddldi dd*ld d. dRL %4 ddl4 HlrJj 
ddl42*Hl dd^ld d. 44 dl% (3444 4d44 4dl<H4 $lA dUifl. W16 (waterproof) fcR <H.dlddlH'l dd*ld 
d. Hisildl ddd HlM dtfW (d«Cl) <*dlddl4 ddl (AB^A %llA VLVL 4«lddl4 44 Hlrjj dd*ld &. Hid, 
4%, 44, di.%, vABdH, HC-^ldPldH, dRL hA 44 Hl^Hldl %si ^.^Hdl (3ddRl IA4d dHUil4 did &. d3% 
Hid>4 ^hriuri k<46 =44 'Adi h 4 d ^ $ 46 Aidi. d^j, di%Hi4 hA 41 4d d. £ %4<a, 

%Ad4a *4 <h, (Ad«i4 4bd*%Hl. dHRi d*4 dA4l di%Hi4 4hfd*%Hi4 di4 HdidsA cdi\ ClRr&i sa>dd4 
dl%Hl% HdTd HldlHld ddA ttHWS <*4. HI 46H4 HldSl 4% dTdl [44 OUrI^ H<HRl 64%. 

8.2 dTdldl H'ftldl dCB ^*4 (Earth as Treasure of Elements) 

^6i ^6i d4l ^«4di 44 wiA<a -h§i [4<hrAh14 Hcm.$i hA h4% 4A h« 1 d : 

(1) ^£Ld?^l (Lithosp! ^«44 hi (Ahri A4, hi4 hA h«!r 4 dA4l did d. 4ni hc-%[A[Amh, 
6W, HldA, 6(c-?ldH, 4RM.H d^R 4% dTdl Hl6dl^4 Hddl WZi&i did d. 

(2) 'SHld^l (Hydrosphere) \«4dl HI [4<Hl 3 lHl d%5l, d4, d4dddl HLSA hA %ddlsidl d^4 
ddi4?i did £>. hi PkhrihI 6<alBd, 44iRd <§-4 hHi%hi hA 4lBdd, dBRidd, H^ARidd, ARdidd d4A 
di%Hl 4di(%d %d$4 h4 hiA d. 

(3) dldld^l (Atmosph( ^«4Al HWHI%1 Hld^ll dl^Hldl Hld^lA dldld^l 64 d. Adi 
dl^ll^d, HlGA^d, 6l4d 4ldl6dl$4 d4A Hdl%Hd dl%Hl did &. 


UlcJOt'l 
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’{fcfl.dl HlU4l(earth's crust)Hi %€L 4^4 PlilX HHISLHi *tk4 4.H d. kfidi 4$4 ’{teddl 

4H4l44 Mjbd mA d °S*u\ kc-lUs 4^4 44 flAl^d W.^ H«t d. % 4^44 «.&Hdl ?>M did 

d rl4 4$4 £€RdHl ^£d %q^ H«t d, 4 hA (3HU 4cj,4l *4 d. fcl.d., 4^, 4£l, 4£dH qo&. % 4$44 
a&Hdl did d 44 4$4 £€Rd4 ^Wltfd H«t &. &l.d., 4£lMH, 4 Rhh, ^lhh, 44IMh qol\. 
^«4dl 4qSl4*d % HSl^tdi ddil 3t 4ihr4 $SR4 44 H«d ?HlA d 44 'dfa'tf (mineral) *s4 d. HpWfHl 
iltS 4»%l 4^ [dllH HH151HI dlH 44 A 4$^ (4^1 bl% $WAISR4 did dl 41 414^4 4 ailSSfc 4^4 
il4 4^ (ore) $4 d. il4 4^4 4-q 4$4l4 Hpt'tf, Hlil, 14 qaft 4^41 4h d. M4 4rjs *g**A 

IM&k, £l448, $Rk, 4^-$ qo& y.Hlfrd %q^HHL 4h d. <HRd4 H«d 4iq4l »pq 44^1 44 

4ddl HlPd^Ud kZJs 8.14 «ll<*ll d. 


&«i 8.1 : 4^41 44 4^41 ^>4 ’44‘fct 



hFI^ 4H 

^ sias^ %tq 

<HRd4 MlPdWld 

4iq^ 

[d^8l^8 

Fe 2°3 

H4 Hkl, dPidddl^, 


HOdSl^e 

Fe 3°4 

4lR.«U, Pwr, 


Riki^e 

FeC0 3 

oiiqi 


HlHd 4&u6$£l 

FeS. 

2 


4c-^PiPiqH 

<4541^8 

A1.0_.2H_0 

2 3 2 

aj.TRld, HdRL^, 




H4 Hl«L, PidR 


A^1U^8 

CuO 

2 

PidR, ^L'yVlLd 



CuFeS_ 



mi o<ai»4 

Cu 2 S 




Cu(OH) 2 



Cdl^H kid 

CaC0 3 

a^^ld, ^.LWUd, 


44.4^8 

CaMg(COJ 

j 2 

H4 VLlft. 


[%^HH (PlM) 

CaS0 4 .2H 2 0 


($ic-q^ 

d4 RiC-q^. 

AgCl 

PiiR 


[$K<R 0<ai»4 

Ag 2 S 



8.3 4tJSU®L 444 4^4(44 (Metallurgy) 


5i4 4<j4«d 4^4 uiil 44 q^j. (444 Hdiqqi nil ^ svd d. M*d 4$4«d 4cj> q£l mil 
44 iRqidi suaA 4^u^. 444 4^44*1 (Metallurgy) k d. m 4 4^44 ^ 4cj. 4aqqi4 hBhl 
4q d<di$l4 q4dl4c-d & : (1) m 4 4^44 4(3<R (2) il4 4<^j. (3) o£tfd, i[&l4*ld 44 PRKdd 

(4) ft&tn (5) 4$j [q^4i^i 

(1) 6l 4 4rj44 HiQi? : ii4 4^41 <?f4d44 hl^lh srl »l«iqqi4 ?>u«l d : %4 4® 4^414 
H[d^f, 44,14 qoft ^c4 4h d. 4i ii4 4^di 481 hsr4 4^1 «W14 &«QA 

44i 4(3^ 5nqqi (‘jil Hdiqqwi h\A d. 


(2) Al4 4&j : il4 4^4 *&4 4^4LdL JUsR 4^ ddl SAiqR H4SKI ?HL4l %0r4 l 3L 
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AiHl4 Mil d. H&ail A44 M12L<HR4 M^4l %i HHl4 Al4 Hlfli HHKl Hi &. Ml &HiA Al4 Hl&j 

i&tia aA d. Ml Mil - 


(i) Hddldl dAlHddl Mllll i&dKL MHHL ilR^Uld (ii) Aa-'H.Hd MrflA mA (iii) ^HAH M«.4Aia 

MjjrlMl HHilH & 


(i) Hddldl d$Mrtdl MlHil i&dia MH<U 4F|l$$4Ud : VU.I Al4 4^ mA A44 M^fc4l4 Hddl4 
Mlal. d*lHd Ah <Hll ML HtfCcl tfLil Al4 Ml&j &>tfgL A4 ilAIM &. Mi H 6 &HL Al 4 HL^U HL&A OglA 4«l 
*idi m1mi«u«ii la<a Hi »$A aid4 $iH«a4 dOAi Aal ^ hih d. ai 4 Mi^di oul a?A Wu.4 aa4 MHiA 
AiiH laa &Hi v mLhlhl Mil iA d. Ml h 4AA AF|*^iad aA d. 

(ii) Aa-'and HtflA : 4a-vaq.d MtfGl4 (jhhLm % Mk|4 ai4 Hi^mI itfwSi vq& Ah A4 ai4 Hlcjhl 
i&*«a h£ hih d. Ani, ki mA Ka 4^4 aui&tpd ai 4 4^ i&**a mi h4A4 a4 *laih d. ml MrfGl4 
ai4 4^4 <hi4a ^ mA Histl 4 a 4a hi* 4 
<HiHl4 Mil & A4 HliSd MHHl efeltSd cl<£l %Hl 
h&iA (ftvuni Mil &. ai 4 Hi^nini 
Hujdi a 4 2fra6d4 4*«itfA 44 mm d, %hl\ 
ml21 , lAdi a«A 2&a6d4 4‘Wxii d4. ml hmiA 
Puia4 ml|Ci 8.i4 miI<hi 4a d4 nil 
&aia4 »A«u Haii AiHini Mil d. mi 4 aetifc^sd 
HIj^HI «A€Ui a 44 ML$Hl$ 4a fed-d H$ HHlA 
Pwa4 aMiA Hi Mil d. hiA, 14 h4Vu Mil AaL 
MistUtl <4%uSA Pwiadi d4l 44 mm d. 

a<£i&^4d. Hi^di 4aA aiii <4 4 m. hwh'l 
Aiil <atf hi44 4mi4 Mil d. mi hcM Ani 
Hi6ii6^i 44 ai 4 4^j, i&*a hih d. mA 444 
Hiil, 14 h 41 ti hih d. 

(iii) ^HAh M^llAia : Al4 4^4 MIH^4 M^fc Ah, A Al4 H 14 HI Hl4A o^All 4a Aidi HlHildl 
MSI ( 3 Hi HiHl 1«U4 Mil d. Ml|Cl 8.24 6 «i«Hl HSll 4 a dl ^HA Adl4 Al4 4^4dl MlH^dl 
«ll ^MA Hi MlA4^l d®A Hi d, Wll Mlildl «ll^ MlA'Sa d HHl4 %i Mi d. MIH, Ml HtfH 6 lil 
ai4 Mi^44 mlh44 m^ ^i. AiHini mlI d. mi v mhl^L mih^4 ai4 4^44 m-h m^QimlI ^i 

AiHl Ha Mi M4d HHilH d. 


P 


Aa J 




4a 


■ dMl 


La, 


1:=IM™OT:= ==: 


. faj:(-IT:M:l:l:Tri:ri-F:l:l:l:l. : l-ri:ri-I:iTr:l:l:l:l. : l-ni: 





al 4 Mi4 + 
hi 4 + 
2l*ei6*i 

Hli, VL 


Mi|d 8.1 : Aa-^HH HdH 



(3) ^<yd, Iflalad mA 
PlMAd : iiiPdd Al4 Hl^l Hl<4 
MlAia^^4 ^4dCld AiHl HJll 

ifiaAiid mA Pleiad %4 HsiCldl 

6h4h AiHlHi Mil d. 

C^Sfd HfiAl^S^Ad iiiPrtd a4 
HLrjA H^ dHl4 div44 44 ilHH 
i^Q. a liH AiHl4 A Ml^ MiAilL&SHi 
^iHLH d. a«Al^»iAd Al4 Hl^A Hl^j, 
4lAm6<i4 snidRd AiHi4 mi h^HA 
c*jvd aA d. 










































2ZnS (s) + 30 2 (g) A > 2ZnO(s) + 2S0 2 (g) 

2HgS (s) + 30 2 (g) _A_> 2HgO(s) + 2S0 2 (g) 

2PbS (s) + 30 2 (g) A ) 2PbO(s) + 2S0 2 (g) 

$144.8^ *&fad m 4 di<^4 ddi4 44 dHd ^4 orh «di4 cl di^ 

HLWU^iHl $^dld d. &l44.8^d il4 dl^4 dl^ HLWU^iHL ^Hicl^cl «dl4 HI d<fj[44 ^(&i4$k d. 
MgC0 3 (s) A ) MgO(s) + C0 2 (g) 

ZnC0 3 (s) A ) ZnO(s) + C0 2 (g) 

Ffc>WH il4 dl<J 4M<Hl t£ld, dl 44 PlPl<Hd $4 d. 

(4) RiSSld : dlc^dl Hl£Hl6iHi4 dl<J 4«lddl Hll 4*j ftiMld SVllHi Hl4 d. ftiMld d&dLHL dl^dl 
Hl£Hl6i4 il4d 4 MHd Hldl£Hl 6 i %dl ftiMLdidl did d&dl iRdldi Hl4 d. d|Hdd HlG^M.4 d^J. 
HHl§lHl HlM dd4 HlSHltii Hdlddl did 44 H*d GiMldM Hlc^ %U«l dlc^dl Hl£m6i4 H&dl «dl4 
dlcj H«t d. 

dl^dl Hl£Hl6i4 Sl<4d Hddl irl<4d HldlSHuSi dl«l dld<Mil(blast fumaceM °RH 

«dl4 dl^ dA 0 . 

Mn0 2 (s) + 2C(s) A > M n(s) + 2CO(g) 

ZnO(s) + C(s) A ^ Zn(s) + CO(g) 

Fe 2 0 3 (s) + 3C(s) A > 2 Fe(s) + 3CO(g) 

Fe 2 0 3 (s) + 3CO(g) A ) 2 Fe(s) + 3C0 2 (g) 

ilPldH, HId4 h 4 Hal4oi %4 dl^Htdl HL^dl^id H^PlPldH dlGi* dl«l °RH $Vll4 dl<Jdl 
HiAduS^ dtf di^ h< 4 d. mx u&diHl die}. 4H«t<ai di$4 h«i 4 4ldi4 44 d^aiM nan $4 

*iMd 0 >. 

Cr 2 0 3 (s) + 2Al(s) A ) 2 Cr(/) + Al 2 0 3 (s) 

Fe 2 0 3 (s) + 2Al(s) A ) 2 Fe(/) + Al 2 0 3 (s) 

3Mn0 2 (s) + 4Al(s) A ^ 3 Mn(/) + 2A1 2 0 3 (s) 

[d^d^idid^ii RiMH d&d di^di Hi$ai3i4 Md di«l nGM it4 M-fli dicj. 4«i4 sim 4 d4. 

dlQdH, dMGldd, MddH, H<%[H[ddH <M d&d dltJHldl Hl£ai 6 i^ itl<4d dl [^M-l d^ d4. =4.84 l 

HI dl^ HIA^uMdM $l4d 6 RI H^d4 dlc^Hl 4«l4 *lil4 d4. irRSl l Ml dlcjHl $l<4d iRdi Hl&Wd 
h 4 d^ hlMi d*i4 d. 44 dBd di^di hl£hi 6M4 di^ 4«iddi h£ h-h d<s[ 4 -P%RRiid[§iit ftiMid 
d«;(44 (3Hdld did d. HI d«[4Hl ddddl Pl^dddld^lit MdHl M ^8 l ^Edd %4 Plfed dlc^dl (d^d 

%ddl ( 3 HdRl it^dldi hi 4 d. 

a.d., 4oi4ai h<^Pw.i(A 1 2 0 3 )^ [d^ididKii R.^k iRdi 4 ^i 4 c-i H^PiPidH h4 hhu 

d^. 4ldHlGd^d dl^ (3cd T d did d. 

Mi («^ci) : 2Al 3+ (0 + 6 e“ ->2A1(/) 
n4i (dd^d) : 60 2 “(/) 30 2 (g) + 12e“ 

h 4 Mi Ott^d) RiMldidl'i il4 d. 
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(5) : ftiAWd HdlcUfl. *l«l^eL Rl^ Mtcl^ *M dC RL^hI M6R HHlilHi M^E& 

^ A&l SLRCRd 4 2AI HRi *L«LR<u4 RdGtf. RL$i fo^lAlSL A<1 d. RLc& fttydlftSL ^*r 4 ?LSL Utf Ra*il 
031 «UH d : (i) PL€Rlfr<HL¥d (ii) U<u4a%< 81 (ili) (XchLoQh fegdjfta. 

(i) ft^dfaewd (Electrolysis) : iW, BlA, 4&S M^l Rum. M RlflMRi fttyAttn ML Hd(cl rai 
RLR S. ML HddHL M^d Rl^dl «Rm 1 Mdli (Mr! ^H) mA tyd RL^4 aPlHl Ml4 (sftSL &R) d$3r &RLHL 
ML^. d. RLc^dL dLVtL VSfltt SldSLdl <3HRbl [q.^rtRUHL'&H d4& AW1HI MlA &. &%dfa(RL¥RRl pL^dUdldA. 
RHl* AWi MdU fr%dPl<RlWU M^ &. m 44 MlM<il«u4 ¥2<Hl JLHLSLHL Ri^ [\%dfi.MLWHL 6»l*lR & 
UHLSLHL RLc^ R%ift<RL*HHL4 itflS HI ¥Hl RLR d. KU HI ¥RL R4 ML RUJRL M^Qj d dlRlRl 
cl Mlcl^d *s\r d. Mdl4 m\:>L«LRL 4 
RejfiRpLL%HHL (ftaita. m^KimI *144 aiM 
M^fo ^dftoUWlHL mA MSL<R M^GdML 
44idl dPl«l 4 aA R1R d. AA m 4QA HA 
(anodic mud) A^ d. 

4 AlHi*j tydlftBL ML Rdd dL*l A^l^L 
cil, M$fcd ALHMl %Pl«il Mdl4 d^R mA ^d 
AlRVtl %lP>IR 1 Mi d4i Ml£tcl 8.3HI «i<*U 
HHLSl aDL&RRLHL MlA &. ilH l ¥«llH 

imi fo%dPL<RL¥R d4l &LHLHI MlA d. clRl 
441 HHLSLHL H6 %Le$%RA *lRl4 6»URIRL 
MLA d. P%lfa.<RlWli pL%dH<Ud R?U* AVU*0. 

444HL*Q. %26ll HHLSLRL ilRl, &H* %L6$2dL ¥fi&R cURSLHL a^LA d <l3SLL HHLaHL aW, aW d<£edL ¥<4r 
dLRSLRM i4l H* ¥RL RLR d. ML £cl i«Ll4 H^ ¥ML ^ 100 % ^fildL d. 

M44 (Hd^«L) :Cu(s) -> Cu^aq) + 2e' (ML&H^Ud) 

M^fil 

^4s (Sttft&«0 : Cu 2+ (aq) + 2e“ -> Cu (s) (&4A*Ld) 

_ ^ 

|<H uQ<U : Cu (s) M^fil Cu(s) 


+ -^ 2 . 



*L4i 

aW 

$twa 


ml|CI O : Gtyd si%L %4li%a 


(ii) Udl4wa (Liquefaction) : ML HdlcL 
4HL =L<adPl| H%LHcfl Is %L^«ldL«H 4=L«lc(l 
HL^Ml %<l l ild, ^4 Rol^dL ^-filU^SL R& 
HH^LH d. ML H^tcLHl 5l«imL«(l ch 44 (3HHL^L 
A^HLHL ML^ d. ML dLHHld ^ RL^ 

^lA«l A^HL’i 4.H cl HL^dl ¥ 

@L% iLMHLHi ML^. d. M M^d RLc^t s\«LLH 
H^4 H^L^ A^dL clHL l&A HL^ 4oL«<tlA 4«l 

wk<m hlmh'l 4aA h4, wik M«j,Ki4dL 

OlHL 4«U«ll ML dlHHL^l 4ai«lc{l d 4 hl 4 cl 
dl«LLR HI Hd WS'l ¥lHL H«l d. 


RI44 tflsi (o^L) 



Ml£& 8w4 : «uM ^U%a 


ui^aii 
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(iii) Pi^ilARIL (Zone Refining) : Hi H 6 [A glRi H 14 HI rA<H H&i ^CsMlA PLCHL^dH 

R$IMARiildl (Ste'ldA HlHlR £R ARHIHI HlA d. RUHIrH ^Irt HI Hlijdl. 4HlA<H.l RH 3 HHI H^. 5(1=4. 

rA d. 4 hiA<4 H 14 6 il h^ d Ah ^.G^hHI 5a<%u h£A r$£a rh^A Hicj.4 5H<a,H h£ hih d. RiRiSk, 

HlRld, ‘tfAftHH <M M^RldA dRU (3HHIH «UH d. =Hl HAIR4 Hl^'i fttydittl [=KHl4H 

fa^lARSl H<6l(A4 HIH&. 

HI^aAChPHI HR dHAARll RIHW <*UA dA HIhA ^[APlHH ?dA ?>UhA4 HI^aAIACViI HWXL AR^. 
8.4 4lARU.$£Hi4 fcU^AtAUH^j (A^rAst (Extraction of Al uminium from Bauxite) 

^PlPlHH ^*4 HR. rM HHl'ilHl H«(l Hl=l4 Hl^ d. *U Hl<j4 Hl£l HIH (3HHI.H HLH^G.hAL Rl&dl 
4d4 HHl C-llOHl AlRSlA A hAc-U ?Hl Hl^j (4d4il Ki% H4<j d^. HC-^PlPlHHA AlARUifc(Al 2 0 3 .2H 2 0)HL4 
(4dftd ARHIHI HlA &. ART. Hlrjj <HiARlU$£HL4 PlW&ft A dHASlHl HIH d. 

(1) Al4 HlrJ HlARu62Hi4 4«|[Hdl A«IH=| : HlARU^Hi 4<%[A[AHH =HIARU^ (A1 2 0 3 ) (3HR'ld %l^fe 
dRU 5HIHA *ilARU&S (Fe 2 0 3 ) hA Rdl (Si0 2 ) dLH d. AhR HtfCA 6LRL AlARllite^ ^dlARSl ART. 
HC-^(A[dHH HlARll^A A«lHHlHi HIH d, %A HC-^Pidl H«il aA d. ?Hl H^CdHL AlARUfo4 Hl(3AR C-ttf A4 
RIW (45%) RARHH dlSjlARU.^ sUHSl GArA C-IH<HH 433 K dlHHlA 54 6 HIR &Hlil AHHlHHi 6 4 8 
A<HIA %4 °IRH ARdi AlARll^2Hi RdC-U 5HC-*$.(A(AHH HIARU^ HlSttHl 5U=H RARHH Ac-^IAAsHL ?HLdR «UH d. 

A1 2 0 3 (s) + 2NaOH(aq) -> 2NaA10 2 (aq) + H 2 0 (/) 

AiARH^eni rA<h hc-^CACAhh hiaru^ ruRhh ^PiAs 

5HIHA HIARU^A, rARhH dti^lARU^dl SlHSlHi 5U=H Hdl d4. A4 AA HI«IMBhi4 |R ART. RIAIH &. 
[ARiai, ruRhh di^iiARU^A ruA hrCIhI 5H=h rilQhh (AR4a hhlh d. ?hih ouoisihL rAQhh ^[AAa hA 
rAQhh (AR4£ din d. Ani ^hPia hhi^lhi hrQ. 6A4 Ridd daindi rAGhh ^[AAe^ w[=i<hiw. h5 riH 
4a§U HC-^[A(dHH dl^ V lARU^dl HHHH hA d hA RAQHH [ARds RH?H SWftHl RA &. H&HL RlR«l 
hA 0W4 HdlHHl H^IAIAhH dl^ilARU^idl 4^1 ^HhAh HdlR4 SArHLHL ?HlA d. 

NaA10 2 (aq) + 2H 2 0 (l) -> Al(OH) 3 (s) + NaOH(aq) 

RllQHH 4<^PlA£ H^PiPiHH dLiS^LARtl^4 

HHHHA HIRHIR HlSfl.4 4^, ARl 1473 K dlHHlA 3 IRH ARHl4 Ac-^PiPtHH ?HIARU^A 
(HC-^[Adl) Hlkt HIH 0. 

2A1(OH) 3 (s) 1473 k > A1 2 0 3 (s) + 3H 2 0(g) 

5H<^(A(dHH dl^lARH^A 5HC-^(AdL 

AHR4 H«(A 61RI C-lOKHOl 99.5 % H^Pldl hA d. 

(2) [H^dRlRUH[i|lA [rAA«H SIRl 4«jtiHlHi4 4 ^(h(AhH : ^(AdLdL [A^dRlRUH^lA R.AARK 

61RI H^CACAhH A«lHHl4 H«(A4 HIH I 886 HI HHdAldL RRUH?lRsh 4 HIeA HLHA dl<H (Charles Martin 
Hall) hA Ir (Asu4 HlC-l Ari( 3<^ (Paul Heroult) ARl d4 A4 Hi H«i[AA dl<H-ARl( 3 S£ H-S([A HSl aA d. 

^(Adldl Hd R=t?HHi4 (A^dHHld HRllR HiS RIAdL d4. hAI Ac-^[AdL^ oi<Hd[A| St% 2348 K 
d. H12C-H ®Hl dlHHlA (A^dRKHlW AR^ HHk hA d. A4 [A^dCAcHl^d RiR«ldl4 HiS RlA A Hil 
?HC-^(AdlA 4 hiA<H Al4<Hl62(Na 3 AlF 6 )Hi HloimiHi ?HLH d. Hi (A-H^L 4oilA<H A^CAdL ARdl RURL 
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HW. 


il'W’U fi%WldA d*li dA d. HI (AWildi fceHMR 

(CaF 2 ) GA4A awinKi Al^ ai<(l 
«IAIH &. 

Hl^CrL 8.5HI Mli<*U. HHlSl ^U-^Pldl, 

4i*ilaL6s hA $ea.HRdi PiauAa Piaki^ 

AlAddl Hfcldl %dVU«ll filWUdl HWHl 
ft^dPkHnfd AW.LHL HlA d. HI $LHHl 

AlAddl ttt&lRlA iWdl $A*H ?U*l 4UI 

AdlS d^Qt hA AlAd A$lfeA 

Mi d4& AdlHi HlA d. tA^dHHUi Him A^di H* 'floiAei Ac-^PltAHH hA =AAl4 HI ^HHlfoWd 

<U^ (3<H*d *UH d. Addl dPtlA WL HdL fiPLlfcrt ^[AIAHHA HdR Alii AhLHL HLA d. 

: 2A1 3+ (J) + 6e“ -» 2A1(Z) 



HUlfert A1 


HlgCA 8*5 : (A^dlAwiVd &H 


<rlAd 

9 &l 62 i«IU 


iftaLPirt 
A1 HdU. 
4a«lA 


HdlS : 60 ^(l) -> 30 2 (g) + 12e" 

^l-iu &H* CkH*d *LdL -ILHHlGk'yd ilAddl aPlHL ttlA hBHL A# AL<4d 41*ILA*IL6<$ HdlA S. HRSILA 

Hd A-As HditS wi d. A*ll AhA hrhr. hwwi Hi d. 


c( S ) + o 2 (g)-> co 2 (g) 

8*5 4ld<H& fiRl HldA^ PlVAAsi (Extraction of Iron by Blast Furnace) 


HLHSl H5LL 6UHL (eAd$>L«0.) etlHSdl 

&HHt»L A^dl HL«U tfUA ^*4 H* tfl*ll HHlStHL 
H°tl HLHcfl Hi^Hl A& alHi B4 h tflJLd «ttlA &. 

eilAi hA hLG^m %uA owll hBhi a* 4 dlHi«(l 
|WdHL A >^d *qA H%i d«£L A Adi Hl^ll^i 

([AAaide - Fe 2 0 3 , A^Asife - Fe 3 0 4 ), aihIAs 

(Rfoufc - FeC0 3 ) hA d<2$l^ (HIhA Hlfoltf^l 
- FeS 2 ) VqA HlVl HLH d, $ AAl HpttfL d. 

^•hcA HidHil filial [AAadSadi RiA4id«ft A«i«uh d. 
HldOlil (3H*dl dM AlaA, d^Adl <HPlHi HtM hA 
dPlHldl PUatfQ. dL&il dlH d. AAl hwAI £«u«il 
HPdClHA ^214 hA 4 dLH d. dldHilHi AlAdl 
<HldHi*n. 3RH ddl iAdlHl HlAd. 

[AAa^adl ^A4 Ala^aoiAl h^Qs ^ ^ ^ 
HLC al4 Hi^A AlA hA \dldl h«w %uA h^(A 

8.6HI Mlt«*U HHl^. HldCHilHi 4 h% HXL tLHfil A^HIHL 

hiA d. HwoiilHi QIhi dinnidA ar& k4A 
hBhihI «an d hA hA PihA^ AlHi hA d. 



tllyffl'l 
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(i) iii, HlGdtfd HlA HHlwS il4d 4lHliHl*!>4 HdlA d. HI hGhI (3*Hl&Hi 4<tl*tt dlHHld 
1773 K*ll 1973 K $2% HIH & 

C (s) + 0 2 (g) -4 C0 2 (g) + &»U 

(ii) HldHilHl @[311 dlHHldA iR«A \dldl H^R^ ^ ^I&IHH HLiHl64 hA il4d -SlHliHL^-S 

hA d. 

CaC0 3 (s) -4 CaO (s) + C0 2 (g) 

(iii) °RH ilAd 4lHliHl£4 q.1^ <Hglni (3H* Wl cHR ili HlA $M H&Hl id iltfd 44«ll64 HdlA 
d. HI H&HI (3'*iULlHi 4qi4 (HgVj, dlHHK 1173 K #2% 4^ HlA d. 

C0 2 (g) + C (s) ^ 2CO(g) 

(iv) <HgV( dlHHK 673 K4 973 K dlH cHR il&id Hl4iHU$4 SRI [AAsitteni *A<ai HLhA 
HUHl^ HHltd <£lH$HL [tiiSld HLH &. 4 h<M 44 Hgldl dftlA ^Aiil HIH d. 

3Fe 2 0 3 (s) + CO (g)->2Fe 3 0 4 (s) + C0 2 (g) 

Fe 3 0 4 (s) + CO (g) -4 3FeO (s) + C0 2 (g) 

FeO(s) + CO (g) —» Fe (/) + C0 2 (g) 

H&HI (ii) Ed*WK hA<H £|&IHH HliHltii, (AAeuWl d*U dk-d 14 (Si0 2 ) HIH HHhfUS 

il&lHH (M&k HdlA d. AA ( s lag) dd£ HlHHHlHi HlA d. 

CaO (s) + Si0 2 (s) —^ CaSi0 3 (/) 

iR-HHH Bd&k (H&H) 

HI HHH, HdHAdll HlHS iHdl <WdHl dC-lil dlHl4 A PRlAc-tl <HlH4 HH d*dl d. Adi HddKl ilHEl 
3H d Is 4HHC-U C-llHSA HlGdtfd SRI Adi HliHl^Hi 3HUR HlHdl HSilA d. 4 hA<H C-UM4 hA HHHA 
Hildl dlM dkll HHH HHH HlA SRI HdR ild. AhIHI HlA d. 4 hAc-U C-UH^A Hd W3HHI k<d <£lHS4 
HR HdlHHlHi HlA d, °sm\ HHltd hAhA 6d Hid Hd W^HHl ^«Hl HIE Adi H.4i (road) HdLHHlH’l (3H%>1 
HIH &. 

HldHgl SRI feAeitenUd <HlH$4 Pl^Sl Hdd HBHl d. HldHil ?AiHR HHl HIE A EH hA %4 
Hl% h4 lOs d. CHRdHi RkC-llS (Bhilai), EH^H (Durgapur), ^Hl (Rourkela), wilE^l (Jamshedpur) 
<RR :*HHIH C-ilHi'i pRiAsi iHHlHl hiA d. 

8.6 4<|Hl4 4&Hdl && (Activity Series of Metals) 

E^i Hlr(4 H&Hdl M d4 44. k4it Hl^Hl dHl^. H&H Hd kc-di Hl^Hl hM H.BH 4h d. 
% Hlc^Hl hAhiM 64i2K %Hl4A Hd HlHdHl ^HUR HIH4 dlH A Hl^Hl qHR H.BH irAdlH &. El.d., 
Fe, WR Hle^l HBH Hlc(Hi oWH 4 ^Ai^ld ^Hld4 d4. El.d., Au. Hl^Hl4 H&Hdl4 HWlHSd HlCkl^d, 
MRft Hd H^ HlA4 H&HIHl SRI id ?lilH, H^ H4 °t HlrjjHl HI H&HIHI HIH4 d4. A4 4^=44 
H&Hdl did iVtl Hll (qWlHd H&HlHl4 (3HHl^l i^HlHi HlA d. Pl^lHd hBhi 4 HHdl Hfell4dl H«lH2d 
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ml hM y&M. Adi suvti $i«ua»u4 q^ y.Bq Micj, qA fayuMd sum. d A Ri-sidA &udHl elqiHi hlA 

d. U.d., Bii Mlc^ll §44lA 41M3. y.<£2dl SMSlHi ^dlHL HlA dl Bji ^IM-Vj, ilMR %€$SdL SldSlHUO. 
pRdlHd 4$. d. <M 4 Vr &<£edl SWildl 0*4 VI %1&V OiLHL Mil Hd VllMd =lA & Hd Kir Hl^dl §441 
MR (HKH-i^l^ Vl-i £lMR Hl$j fcR < »*Cl Wl 6. WH ^IHdi HMdl dfaA fiUfl-4«u5 Vldl £1511 «ftqi 
M.4 &. 

Zn (s) + CuSC> 4 (aq) —> ZnS0 4 (aq) + Cu (s) 

<4 d'lHldl §44lA K4 qiqiilHi ^dlHL HlA dl MUJ. 6^1 H4=U %4 3.RUM.tel4 U&Ml «ldl d4. 

HIH, K4 4bR 4Vtl q^. y&H HlrJ, d. HI H&Hl H=Wl H^lrl d4 n4=Rll«llHi 44 *141 *9l. Hldl ^ H4R4 
H<|Rl SRI HlH>il Ml^Hldl y.&Hdl 4H d65l 6VUdl HMcd 64 h. 

— ^ U<|Ed 1 ^ 

Zn, Fe, Cu Hd Ag Hl^Hldl y.&Hdl£H d6$l 4*4. 

4lHMH H§1 l«2^l <4 Hd dHd 1 4 3 dHR HIHL 

• 1,2^ 3HI H^64 HWll 0.1 $HH ^Vl y<^8 (FeS0 4 .7H 2 0), 0.1 9UH &MR y<^8 
(CuS0 4 .5H 2 0) Hd 0.1 9UH (4<£R dtf$2 (AgNO^ <Hl. 

• d§lH HRR 10 PlCc-l RlVlid mM 644, dHl *tkl Ufcl$4 4=114. 

• HI mA d4 Bi4 Hl^dl §44l, 4.H44 4<4 l *4H4 dRlldl dRdl §44l (64G&4 qiMRHl4 d’lHldl 

Uil dR 6l4 S141H) i dRUdl Hld<4 Mil dHR ^LHL. 

• <4d 1HI K4 Hlr^dl §441, &22%H 2HL C-UH4dl 44 i Hd 3HL d'lHldl dRdl 

§441 1 Hld«ll Mil dlHl. 

• dilM. l«2qjl4 l&Zyp. &-4HI 4HHI =1164, &62^HHldl SWSl dMl Hl^ HM4ll4d 4WL ^<41. 

• HRR 5 PildSHl °6 ^USIH lW2^H»U dlHC-ll Hld^ M.^ SW5l*li4 4^ Wl Mdl *Aeu H^l. 

• HRll H44 4<H14 dSld HdC-il4d 4Wi VOWl ^ heZ^HHL K4 Ml^dl d«L4dl §441 

''R HIH^ Wl ddl4 d <HlH4 %4 VI H^ld d. 2*U <HIH44 44 \ ^4 M^ d'l^s 

Wl «ldl4 d dim?[f Hd d. 3Hl lAai dlHldl dR Is Mil HI 44 Wl «l<U*tl A d«l4dl 

y.H vi *ri 4 d. H4Mi 4C-H64 q^ w hi^ l^e^Hdi siqsildi vi h^ hi*9i 4c-n vini4 
VlRl4d, 0 £l Vldi4 Hl*9l C^il vi Hd VlR4dHl4 Hl*9l 0^4 <Aqi h 4 d. 

• HI H^lddl Hd HlH^l dlVl 4l4 ?lil% J, Zn SRI FeS0 4 dl sa<VilHi4 Fe^ PlWlHd <iiqi4 

Fe 4Vli Zn d% Hl^ d. ^24 i Zn > Fe. Fe SRI CuS0 4 dl Siqft*u4 Cu^ RRdlHd 81^ 
<^iqi4 Cu 4^di Fe q^ y.Bn Hl^J. d. He<st 1 Fe>Cu. Cu SRI AgN0 3 dl Siq«.Hi4 Ag^ 
tAmmi dlqi4 Ag 4Wl Cu d% %iBh Hlc^ d. =4e4 i Cu > Ag. HIH, M.RH Hl^dl y.Bddl 
4H Zn > Fe > Cu > Ag 
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Hldl HHRll 6 Rl k<&S Jl44d Hl^AlA AdAl Rl&Hdldl CJld^rlL 4HHL Al64d HdiqCH &I&A Rl&Hdl 

44 $4 d. 

K > Na > Ca > Mg > A1 > Zn > Fe > Pb > [H] > Cu > Hg > Ag > Au 

At HlU»il Hl^Hldl ^iHHl [cLil HOHlRl 

8.7 Hl<j4ldl Oiltdi ajUHA (Physical Properties of Metals) 

(1) Hi^hHI rihi& ruhi-h rIA H«iiRqi4 hA hiR-ri *4 nm A4 Ah d. 

(2) Hl^HJ. RUHl-H RiA Hd RH^A hA q'tfdHL (HR Ah & HR 4 HlRl hA 4R-IHH (RUHI»h 4 §14 
dlHHlA) £4 Hlcj-Hl HHlA RH^A HtAtcH HRlA d. AlRhH, HlsRlHH, AmRiHH, HC-^IAIAhH qAA H.HLSLHL 
d<hil HU| &. 

(3) Hl2l<HRl4 HldjHl $ted (hard) Ah 0. $4 ^4 Hl^HlAl *&ddl $4 $4 Ah d. CilH4 hA 
di% %4 44 HIAI ^Bddi HHiani q^ d. AhA h^ qA m4 rimA d4. rARhh, AsRihh %4 Hi^hi hhl^lhL 
q^ hih (soft) Ah d. AhA h^ qA rr%u4 m4 hl&lh d. 

(4) kc-(ls hi$ 4A &4A A44 HdRi Hdi4 hl&lh d. Hi^di hi HSRdL ^iHhA AhiGhsuAl ^lHh 
«A d. ru4, 44 hA hc-^IAIAhh Hi^ini hi opnA IMh Aqi hA d. A4 Adi hA 4444 ^h ^ 
Hld«(l Mil $qi qw hA H^(A(dHHHL4 SRl«l Hld«j( Hd^ Hdl4 HLAIH &. k4ir 4^4144 A4A 
Hld«ll dlR <Hdl4 RlilH &. Hlrjjdl HI ^IHAA dSUdHSllA ^iHA iA &. RU^ hA 44 %4 HlcjjHl RlRlH 
hhisihi damsuA ojsSinA HriA d. 4* ruh Adi44 hirr 2B<hi42r 44 dR 44 hlalh d. Ahr 
hA HC-^(H[dHHHl4 H§1 44A dR Hdl4 RIMH & 

(5) Hl^Hl §*Hl hA [q%t4l %qidi Ah d. Ahr, [4 c-qR hA hc-^Pi[Ahh Hi<jhMI 6*hi hA 
^dqididi h4 qH& Ah d. &$ hA hr£^4 A4 HirjjHl 6«ti hA Pi^dAl h&hu Us d. 

(6) HlrjjHldl Hd (3ri<H.dK.| Stdl Ah d. fel.d., HLhA^ oiC-ld[A| St% (1812 K) d. 

(7) Hl^HlA H$mi4 RiliR (3cH-d HIH d. 

(8) Ai Hlr^Hi 4© Hl^ (3H4A lA-HHl^ ddl4 «lilH d. 4 Hlr|Hl4 J61 ^iHAi H^IhA Ah 
d. [Hd«i, ^sAd (Ac-hr, Aididi hi(\hA q^R [A-nHi^di (3&itiR?i d. 

8.8 Hlc^dl RRu4A* ^§iH 4 (Chemical Properties of Metals) 

HlcJj 64i^ld ^Hl4A Hd HlHdHl ^RdlH d. A4 ddA ^AigldHdHH did bk d. Hlcjj $23.1 ^Ai^ld 
d A A'dlA HlcjjA AA^idl (valency) iA d. 

Na —> Na + + e - 
Mg -d Mg 2+ + 2e" 

Cu Cu 2+ + 2e" 

A1 -d Al 3+ + 3e" 

Hlcjj A4 HlSldH «u4 RAa.1 ^A^ldA iRA RIRHHBlA OjjSlH»fi w(\A d. Hlcjjdl kc-llif RlRHHPIli 
^iHHldl HOHIRI HIUA hA b$L%. 

(1) Hl?jAl dlHHitWl'E Hl^d-dA HiGATM HRHl^A ^iR«ldl4 64i^ld Hl4 Hl4 

Hi^drqi ^iHHlGA^fd ruh AAmtS Adi hi5ru 6^ Hdiq d. 
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Hl^ + 4lH3Hl.Gy.TM -> H 14 
2Mg (s) + 0 2 (g) -> 2MgO (s) 

H4RlHH HiA%ll64 

y.lHl-H il4 HlcjjHl HGHl64 4BiA 4 h d. k4G HI 4 H.I 3Hl«ll64 %HL l ^faPlHH 3HI^HL^4 41 
BiA 3 Hl«U ^4 qoli hKiRa 41 4&A 4.4 ^?lH4 *Rl4 &. 3 Hiqi HI 4 3 HlA*Ut $44 GlcHHH4f 3 HLWH .64 
(amphoteric oxides) a 4 &. Hl2l<HRHl HkJ. 3HlA*ll64 HUillHi 3 HsU=H tilH d, m kc-llA Hlcj, 3 HIA*u64 HL^UhL 
«l«l *lS4 Hissed <hhiA d. 


Na 2 0 (s) + H 2 0 (/) -> 2NaOH (aq) 

4RHH 3HG%u 64 4RHH <4L^l£RU64 


K 2 0 (s) + H 2 0 (Z) -> 2KOH (aq) 

HleRlHH 3HlA*ll64 HRGiHH 61^16^1.64 

4=0. °6 Hl$Hl ^hiG^TM y.LH HA%RMl q°l4 H&Hl 6^4 ri*tl, H24 i $61 Hlcj-44 ^HlG^TM =HlA 
hGhl A*qi4 BhrIUicu $61 $61 4h d. tm l 4Rhh h4 mGRihh %4 H 143HH ^qini ^e4l ^iwuhI 
hi 4 4 A w4 & d. 44 Ann M4 hh'i. ^inqini *uA d. =hihi*h cuhhk hmRlhh, hc^PiPihh, Bja 

3HH 44 qoR HldjHi xr 3HIA*u 64^ Hld<j 4qi h 4 d. 3HI fcR Hlc^ *% 4&I&H Hcj, &■ 

h4Gihh Hi^ 4 4 *w4 *G 4qi diuHi4 orh 6*4 4 3Hi.H4 =4® hiA 4qi aoiRi HRdi hawi 4 %w>d 
H^ARlHH 46*164 <Hdl4 6>. C-11M44 °RH AVU *9di 4 <H«l^ d4 HSL CHLCHHl^ Vl^ *4 G>. rtLHK °RH 
A*tl 4 HSl <H<a4 *l«ft °RH di<Hl U* Al«ll i*4 % U6l$ 6lH 6> 4 aW 3HlA*l64 6lH d. %-4, RlC-q* 

<M Huynl Gkl dlHHl4 HSl HlB*TM *l4 hGhi 55.4 d4. 

(2) HLcJdl MUift Hlcj. HUifl. *l«l hBhL Ail Hl^dl tiL^LA%ui4 l 3HLA^.L^4 4LH(Al^LTM 

qi^ (3rHM <s\ &. HSl <H<fl. V UUSll ^.4 HGHl A^4 q«d. 4BHH ?h 4 4^RlHH %4 Hl^L 641 Hisd 

4q ^.imqPliA hGhl s \ d. 4 Rhh ir hIsRihh Hi^4 hl§H y.4 hGhl Hcti 4stcu4 (3 chm h4 
4mi^iiTrq qi^ oi44 SG d hh H4iaI A d. 

Hlr^ + Hl4 Hlr^ ^l«ll^4 l Hl^ 3Hi$Hl64 + 4lHt6l^ilTfd qi*^ 


2K (s) + 2H 2 0 (Z) 2KOH (aq) + H 2 (g) 
2Na (s) + 2H 2 0 (Z) —> 2NaOH (aq) + H 2 (g) 
aR-?:ihh 4 quid y.44 hGhi =4^1 4a 4 h d. 


Ca(s) + 2H 2 0 (Z) ^ Ca(OH) 2 (aq) + H 2 (g) 

h4Rihh Hi^ 64i hi 4 y.4 hGhi a^ 4 n4 ni^ 4 orh hlsH y.4 hGhl Ail hmRihh tAi^LA%u^4 
4iH<a6ilTM qi^ <hh 4 d. 

Mg(s) + 2H 2 0 (Z) -» Mg(OH) 2 (aq) + H 2 (g) 

3HC-^PlPlHH, BiA 3HIH4 Hlc^ 641 ^ orh Hi§0, %u4 hGhl a^ 4 d4 Hic^ cl hu 44 qn«i hGhl 
A il HUJ.HI HlA^ll64 Hd 4lHcil^l^ T t Hl^ <HHiq d. 

2A1 (s) + 3H 2 0(g) -» A1 2 0 3 (s) + 3H 2 (g) 

Zn (s) + H 2 0(g) -» ZnO(s) + H 2 (g) 

3Fe(s) + 4H 2 0(g) ^ Fe 3 0 4 (s) + 4H 2 (g) 

TrHli 44, aW, 0ll<2:4 h4 $i<m %4 Hlc^Hl HL?ll %u4 hGhl a^ 4 d4. 
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(3) Hlfj4 3Hl i: <*4 °6 Hl$4 HE hRU Hid H&Hl 4^4 d*d. Hft W& Hkj, HE hRu 

HlA H&Hl 3& d dllA Hl^Hl H^cidl %R <Hd d 5HA -SLHdlt^L'tfd q.l«£ (3AM. «UH d. 

HUJ. + HE hBu -> Hkj4 H^l4 m + 4lH»il6jftVd 
Zn (s) + 2HC1 (aq) M ZnCl 2 (aq) + H 2 (g) 

2A1 (s) + 6HC1 (aq) -» 2AlCl 3 (aq) + 3H 2 (g) 

Mg (s) + H 2 S0 4 (aq) M MgS0 4 (aq) + H 2 (g) 

Fe (s) + H 2 S0 4 (aq) -» FeS0 4 (aq) + H 2 (g) 

Hlc^d HE dl^G>4 Hilts (HN0 3 ) HlA H&Hl «U$ 4l«Uil6ilVd (3AM *l4 d*d. 4RSI i HN0 3 

HW 4&&H4di d. d H&Hl E^PlHld (3AM Hdi H d H 0*U 4B%B$ld i\ d. dH 8>di HOdRiHH 

2 s3 2 

Hd hA4» K 14 TT HE dl6Q>4 hRu HlA •SlHtJl^i'l'&’d HAjj (3AM il &. 

(4) Hl(j4 ilH44fi=d HlA hB Hlcjj, 4lHS4R.d HlA xBhI 4& H 14 4<akl& HdlA d. 

+ 4lH44ftd -> Hie!; 4<&U& 

Ca(s) + Cl 2 (g)-> CaCl 2 (s) 

^I&IHH 44ll$4 

Mg (8) + Cl 2 (g) M MgCl 2 (s) 

h4Rihh K-iki^ 

HlHl*H Hki-4 4lM*il6j&W HlA H&HI ?HIH4 d«tl, MttL ^ Hl^Hl 

64gld oj.Hmi.4 iRi Hy.q.4 4«ii4 4«u drA hiA h&hi 4\ d ^ % tf&sgk *0M hAj. ^ited 6&4£id 
*IMl *1*4 dC d MSI 6A4£ld <Hl4ElM *W«U 6A^ld ^Hl4d 5H-H d4l HlA HHRfd HdA & 

kc-tli hBh Hl$4 %4 l Na, K, Ca 4lH6l6^d HlA hAwM. d Hl^dl HdlA d. 

HBH H14 + 4 lH«£l 6 jiWd -> H14 < 41 ^ 1 ^ 

2Na (s) + H 2 (g) -» 2NaH (s) 

2K(s) + H 2 (g) —> 2KH (s) 

HlaRlHH 

Ca (s) + H 2 (g)->CaH 2 (s) 

4(&IHH 

8.9 HRi?t (Corrosion) 

H§d 4^=44 mi£ Hl 6HI %ld HUid4 H*R 4<H.l H«l d. %H i C-ilH4d1. %q,^ ^HLud d<tl4 
dl^dHi 44 HHH ^C<-d 4 d4 HHlil 4«*ll^ Vl4 H$ <KIH d. kc-diHR 4<*utf Vl4 dl4 dl4 Hd44 

Gh$4 hA d, %d 41 2 (rust) 4ddlH d. 41S ^lHlHBl4 4d «,W ?HL4Hl^4 (Fe 2 0 3> a: H 2 0) d. 
d °g 4d dlHl4 4<^q.^ 44 HHH Midi HhIhi ^c<-d *d dL ddl M.\ 4<H.L ioi4 4 W 4L4da^ %d^ <w.4 
m d. M hsi m^4 miS. ^q.i, Hisd ^ 4^di HMinl ?h 4 diA d^ Hq .1131 *wj 4 Bnid 4d 

d. 4«, BlW %4 [dP4H HlcjjHl'i WX& «i4 d*d. ^a44HR Hlcjsdl %R§l4 HBHL 4LHE141^4 4d d, 41WI 
l HH<a. d4 did ^d<ai Hlcjjdl «.RSl =da4ld d. EL.d., HC-^PiPiHH Hlrjj4 HHl4 
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Aiisi4 H&rasft: 


• %Clhhh msi l?e2^i <a£ rl &ahI *isi-msl <siLHi4 44 m! »^L 

• MSlH & 22 ^hA A, B *iA C HIH Mini 

• hz&£i AHL 4444 Ml4l (HL a L $. H 24 HLStl <H*1 mA «f*l <& MH iiL 

• hu^H Bni 44 mL 4 A cte<i 641^ PftrtBcl HLStt <h 4 *lA ^Hi MUl\ 1 ftfe <t<H 6 ^. ML 

hezq&iA. \h <& &iH a4. 

• h^H Cni Pl^ta &I&IHH A«ilil &4 HtSt Hl( 3 Ai (&AL 

• MLH 4iHL*ll l«2^L AHi i&Sl 4eQ.Ml, dHl M^. HLSd *W,HL Hh£hL d. BHl itki. 4eQ.Ml 

hlh hlsUhl hhIhL d, cA d«u. H%fl. h*Q. &22^h. ch'l 6 *fta Ptsf«i &&lhh A4ii& A^Aha 

Hfcl*l Ahl 4 ML HLH ^VA d«U &. 



e 0 




- JLai wa 
(d«Url hlsILhL 
sim «uCL 

M2Al<Wl) 


kilAd Pivilirt UISQ. (stLOH 
vUi tj«iA ig. *wi) 




Ml$& 8.7 : Hljli QILim 

• ml h&h &22!JHhl4 4444 All fcqa. hl$L MH<iL4d a3l. 

• MHOLAd Aid! W1«L i AHL i44 444A 412 aia*lt d*L, HSl B i ChL 

444A 412 hA eu*iL Ah. ml ^ d l HL&i quasi d«u mA hlsQ Ah *Whi hh&I hlh 

S. 


• dHL& nA a lA*ftHL faPlcl Mll^fiL ML mAmA HH® JLHl a LHLtflLHL Ail. 


dHLHL *$S4 i&dl Adi Hi Ac-^PlFlHH MLAHLLSa^ Hld«j idi dA &. A A4 4A i&SU HLcJdi idi^ QUASI 
«l(j M24lA d. fl4 ^e^PLpLHH4 4w^ QUASI Hij d*tL QUASldl ALASl4 MLHSt U^Rl filAL HALWid 4&A. 

OUiSlA Aid. (A'UHI. aM ^PlHL'i ^AHid HLH d. <ML Ml ^AAUdA H2UHL Hl^ MLHL «.Li§lA M2ALHHM.L 
&M1HI Mat PLHliHL^ MLHftl H& MPlHL*l <»lA d. JL^frl filiL MLHSl ^LH^ Hlil 44 i HL^UiSL (SHL M^L HLBtl 

Ah mAhl hhM hlh d. ml4 w» d i HLiSL msalhhml 6hlhIhl A4 mlm44 whl^l nil i % H144 
4v-H^ 4 HHL&A «4HL M^ Hisft i Avhl hmM ^ llA. 

WLift MSALHHKl SHlHl (Remedies for Prevention of Cornuion) : (1) QUASI M24LHHL4 

Hi«l mA HeilrL Ahl 4 HHlil Hi 4€Li AiHl4 d. 42i a uil (car) %<u «iua 44 Mlil, 4,Ai4 *w«[l 


Hiaail 
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Is MKHdl ciom 5d3 5314 mm 3UH im HlMl 3151M d. A 53<Hl 5C-R -(Ml W A A athHttfl-ll *13514 

Bmi 313 *iih e>. 44 him! 4af-q3$4d PiBw. m*iid\ 4*3 53ql or^T. <a4 d. 

(2) keCBqR <4 hs 4 4<y-«i^Hl M3 4<a (oil) d44qi4 *rsi 3ii4 im hi4 3L5im d. him l 4<n4 
*r <4hs 4 4^-q.^d <&qi ^ <^ni 3ivi4 himmi ^4 d4. hi M-siPi diH4di didi 3 uh4 w i ti4il, 
M554, Hl44 5ld3, Md3l 5lMMl4 5ld3 Hll M^j, =Mqdl^ <0.4 &. MSI cl 421 4'tf-q3cj s : 4 Hll H^£<q 
d4, 5R«3l l <4| HJ591 3lHMdl Hd\ $-4 3llMd M3 $44 eld d°LL4^ ddcjj 4 m &. 

(3) eu.HS4 3lMl2l (3M3 BB Hid <>U3l5 H3d3 d<Hl44 SlRSl H25l4 3151M G>. BB<j H3d3 

doiicldl <44$4 44dl&)fc$ HIM4 54 d h 4 H3d3 dPliqqi4 BMl4 44dlt!>BBl bsk &. 4 $lc4riU5oj$ HLM4 
M34 BB^ *ilj H3d3 4M m h4 <4h$4 3imi 21 ^c-c-G. «um 4msi <4hs4 512 <aioi4 d4, him l q^ 
dBM BB 4<J ^c<dl CH.RI M3 013131 Vtf <HlH4d 521^ H251M d. M3dl BlM3l4 qM3lrtl Md3l ol<4dl^ Md3l 
4 m d. 

(4) 32Pr 4 <£lHi4 444 512 dRlcil H251MML M.B 4.HS 53dl M^j, BmrQ.* 4^ %4 l 44RlMH 
hmmi BBdi Hiei 43idi <4 hs 4 444 3u*l <M &Rhki hl^CI-u 3i.Mi4 3iHqi4 h 4 d. him 53Mi4 
<4hs 4 4.2 £*iu q2B q4 d h4 4>4Bimh hmmi BBmi 4.3idl q.^ 3 iBh 4<S 5h 4^ d^B qS d. hi Biidt 

4y.dl^ e-Bnidl HI^GhI 3ldd dR§l ^4 ^ %I-H4d^ d&dqi Hi d. 3lBBRlHd (sacrificial) 

n4-i d. 

(5) Ml°H 313HHB15 M.u 4 i Pl3lMil (inhibitors) S& d, cl4 6 m.4ol i3qi4 cl 4^4 3tMl^l 3U«l 
313 uhBi 5 *ix4 °2u>vS2l mm nmk d. 

(6) dlHi M3 6^Hd M3(enamal paint)^ HlM3 l il douilA dR>iL ?H2il4 3L*rLH d. 

(7) <HlH^4 43§l HeilMMldl H3l3il3it (3MIM d^B dHl H-H Mlcjj J ^HMlcjj (3^31 cldl o^LMHLHL ^3$R 
ii3lA dl3m4 <*Ml4 3lirlM d. %H i 70 % dlH4, 20 % ilPlMH 5H.A 10 % PBd 6RI dd.4 3^6dA3l 3&d 
PtdMlci M3 ^Ml, Ml?G Is 3H16S44 =H313 «l4 d4 dMl dd bit MSI C-U^LdL ri4. cl4 33tL4Ldl <Wm d«U 
MlSMMril 311M4, 6444 MM3ldl 421 Ml4 4t)d43t 3^ld44 HdlMMLHL 41=1 d. 

8.10 (Alloys) 

MiM'ii w?(l4 din Is c-tlHi 4 mI q^ qM3i4 Mic^ d. m§i cl cldl w?m4 44 m4. h\.% bim cl 
°RH 4 m cMll °6 d3H 5>4 3t3«ldl4 EdltS Wi d; M^l 4 cl4 V 4USl MH^LHl (413^ 0.05 %) 

ii^d 6»l3qi4 h 4 4 ddi4 iBddi hA. H^\ditf 3H.4 d. 4 <44^4 [disd ?hA 4Bimh (&3qi4 mA 
4 4dd3t 34d 4a d. cl H^d hA. 512 d dRl A4 4 m d. 5HIH, eilH44 3H-M M6l4 6^3qi4 ?a4 
d cMR dril ^iiiM.4 d&dltS m d, dH 4tS M§L 4^4 4 M ?H-M M?.L«t 6H3qiHL HIM 4 cldl ^lM4 
'H&c-ntf m d. A4 6»l3qi4 Hiqdi m?.i4 44 l 4^ ?B d. ?hih, ^ M q^ 4<^ HMqi Mi<j 
H^l 50.4^1 3l4°l \kmA (4814^ b& d. 

Pi-?iMic( ddiqqi nil mmh ^m 4^ [m^li 4 cl4 % M6l«l 6»l3qi4 4 m cW. 45531 MHUSlHl 6^31 53 M 
HRimwi. 5 h 4 d. cMR4€. HI Pl^iald Pl«is4 ij Ml4Ml4 HIM &. dldlHl Bii 4c^ 6A.3ld ddlMl4 Pl^cjjA 
Pld«l d3 r B Hl«lHMl4 H.4 d. A44 34tSdl Ml3l4, MHdl <Hl°LL dMl ^^Gdd'l 3llM4 <Hdl4 3151M d. 
Pt5l4c^44 Ab 4<^ d3U H35^3l 4 m 4 cl^. 4Hld>LH (amalgam) b& d. Ptd4^dl ^Ml^dl cl4 
4ci 53dl Hlt^l 4 m d. &l.d., didl4 HOp 3^d 4 m 4 cl4 4orqit55dl dldl 53dl 4M 4 m d. Pl-olMi^ 
oiddPi^ ddl M25 dTMl 53dl Hllj 4 m d. 6Ld., Hd Bd44 Hd4d Pl^Ml^ oiddPi^ 4^ 4qidl 

bim d ^45^5 MlM3d 3>il (soldering) 53MI MM31M d. k45 PldMlc^Hldl M251, a^lMHl Hd (3MMRLI 
4.025 8.24 23ltcld d. 
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5 >2$ 8.2 : [HSlHlt^Hl, rini tig A, aj8iH»S ^ ^44 



d 2 $l 

ayatyft 


4lC-l 

Hldd, 5lHd 

iGd Hd W^d 

HMd Hd ^Cddl HLH5LHHL, 

<H.diqqiHL dHl 

HL255U^5<Hdl 5H5.HL2^ HdLqqiHL 

4t$d<a5l 4l<4 

HlHd, (dM, 4 (hhh 

ddl, hM, 3416544 
H515. H.4 d4 ?>A 

512 HSl C-UOldl d4. 

qiWSLL, qi25LHdl 5 UHdl 

HdtqqiHi 

$U5l ((Hd«l) 

hWL, Bii 

Undid (malleable) 
W^d, tUXOL H[clM*5 
d«U dd 5l5.oi.dl4 H 12 

Hl4 5151H d. 

IWltfdL qi5L§LL, H-Hdl <HL°Ll dHL 

51° Oddi RilHdl HdiqqiHi 

ii% 

(Bronze) 

iiH5., [Id 

cl^ H^d Hd q*J. 

«il^l H[rL5L55dl 

\d°ll (statues), 
m&Qi RliSL (coins) 
d«U HdiqqiHi 

H°dPlHH 

HC-^PlldHH, 

h4Rihh 

q^ dC -14 Hd 5tHd 
(hard) 

claiPli rjjC-ll dHL q^dHL dCdil 
5UHdl (instruments) HdiqqiHi 

i^lC-^Pld 

(Duralumin) 

HC-^Pt(dHH, di^ 

Hd HC*l UHISIHI 

H°dPlHH Hd Hddlcrt 

<5C-li, H^d 
«.R?l d[d5L55 

4^51^2 =dd H5L54554 <Hdiq 2 Hi 


8.11 &2 ikbHHl ^ddt (Purity of Gold in Carat Unit ) 


4di4 ^diA l\z 4$hh i i% 55 .q 1 .Hi ?hi 4 d. *],d akiA 24 i&2^ ouaqLHl »u 4 d. A -tw 
dlqi4 Anl«0. <H.dl4<Hl Hl^ll MZ Hlji 2<HM dtH^l Addl ?HLiR <HK-llS Wi d; HSl 4 S^d 5tldlH'l 
«il4Li HHMHl di% l dM S^cani hA dl cl4 W^dlS <lk &. ^HLMMl klHl 5UHl*d ^IrL ^Hl^li 22 
4^ 42& £ 22 <HIPl ^d 4^ 5>A 2 <HIPl di.^ i di&'Ml H5.Lq.dl i\M. d. 

-\ 

fA 4 t&Ml ? 

^«4ldl HlHilHi4 £ Hil&lPli dTdl 4ihr4 £25.4 ^IrL h4 *uA & dd Hpftf (mineral) 
5tl d. 

HplTTHi M 4&51 Hl^ iMd HHimHi dlH Hd d Hlr^j, Pt^fel is5^ $LH&litl5ir did dl HI hPltA 
A 4$$* Hl^4 5l4 Hl^ (ore) 4 d. 

5l4 HUJ, ^4 (4£lk, 5l4d2, Hl55ll6.$, 442, %l<$l^ qoft 5«l?HHL 4d d. 

5l4 Hl^Hi.4 Hl^ ®J[ Hlil dd ^d 55.qidL *ll*Hd Hl^lLfcl HHqi HL^ftft (metallurgy) 
4&d. 

(1) 5l4 HI^hM HI&.M. (2) 5l4 Hl$j 5&d^l (3) oj^d, lsRdld*Ld Hd 
PiPIC-td (4) &S5*ld (5) Hl^ 
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HwjjfoPuwi Pte%di ^ : 

( 1 ) Al4 H 14 'Hl^.l^SHkl As^Bldl H^IH^. 

(2) &€J.d3.RllHBlA ft.$Mld 6 RI A^fadiHUft A^BdrlHH H 14 H«lHql. 
fe»tetfte(Fe 2 0 3 )HL*(l Fe^ PlM'fel Hld<Hgl 6RI Al<U*ii *llA d. 

Hlc|4 ABHdl Aift : K > Na > Ca >Mg > A1 > Zn > Fe > Pb > (H) > Cu > Hg > Ag > Au 

ollttB : 

H 14 A 1 H«lM 2 Hl«ft, Hd VqA (HHHIS. : Hg, Ga), $Bd (5HHHIS. : Na, K), HVdHi <HL\ (5H.HH16, : 
Na, K, Mg, Al) Ah d. 


dSll<mi Md 2lUl(3U§lldl HUH d. 

(3*Hl =dd [A%d4 $U£& d (HHHlfc : Pb, Hg) 
aiSldPU. Hd GcSC-ld^i?. GlHl Ah d. 

x o >o 

HUj-HtA H$l«lHl4 l«AR (3cH~t *UH d. 

Ai H 14 HI 6 ft© H 14 (3H^ld BwiHl^ Hdicft %IMH d. 

Hl^dl ^HhI : 

H 14 + JIHAtf&lYd Hl^ -» HlcJsdl A&U&S 

+ HUift -> H 14 i Hlcjj Hl£*ll^ + ilHAlfi^lVd Hl^ 

HI 4 + H 6 AtA, (HC1 / H 2 S0 4 ) -> Hl^dl SIR + ilHiilfiilWd <U*i 
H 14 + -SlHiAftd HI 4 -> HlrJ. 4<HRl^ 

A&H H 14 (Na, K, Ca) + ilHt&ltijltfd Hl^ -> Hlrj, 

M HSl Hl^4 dHl, HUSft l A'tfdl SLhIhI HIH cHR d^ HHUSl HHl4 BhA HL^RSL &. 

61 d«ft H^j. HlcJ. HHHl HI4 Hd HHl^dl ttHRl BlSUSlA PU1HI4 *A d. A6d&tt Ak, PLtI« 1, ARj., 
HMkHH, ^IC-^Pid Hd 22 A^ PUlHlcid'l fcUftA &. 




$l4 Hl^Hi«fl HL(34R - £l4 Hl^ £«ftd Hl(3R HdlHcUHL HIH d. 

r ~ > HddldL dSLHddl HlHR %B^5l 

($l4 Hlcj, Hd HS^AlA HddlHL HL 8 L d$lHd Ah cHR) 


■-» 


il4 Hl^ 

(4si<hri4 hsj&hi q 

34 3l4 Hl$j AWil 
HHRHIHI HIH &.) 


_r 


. ^Sl-^Hd Hfilftl 

Al4 HL^dl %Bd^l H&) 

SdfiLoftAia, 

(ii4 Hicjj ^ 5 h%Gs; d^U C-UH4 Ah cHR) 
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-* i^H^Ld, RPIC-K 

-» o^fd (^ 164 ^ Sl4 HL^Hidl Hlrjj 5>ll$«.l64 <hA &.) 


$i4 hi^ -> 

^Uld*) 

“» IMAM (M<Hld2^d &4 Hl^ HlSHl&S <hA. d.) 

-4 R°m (m4 Hl<j 4oi«l<ai V 13 A. Ah d.) 


-4 R^ld 

(HUJ. HI 4 -> 

—> 3RUM011& R&rtld (Hid + C l CO A ) tfcp 


H«mi) 

R%RRU.H[§1$ RiMK 

(M-S HR HloiRld Hlc^ Hdk HR Hl&H^d Hl^) 


^ Hlrj-jj -4 

-> ^dT«w 

AdU : HIcJjHM Hlcjj HlHd 

: Hi^ onmnUfl. ^ Huj. 


(Hl^d HlcU^ 
vi^hhI £wu) 

(H 14 hhuM £*hih d, O’Rp Hd ^4 ^ d.) 

RchrCIh ftsi.^iR'ii 

R^A. HC-Rl H.^ &.) 

A 


1. hA$ um mj & 44 *hi4<hi GtK-nlHitfl *u4t u*te *4,; 

(1) h^Ph.i^ yaunBis ^ ^ d ? 

(A) A1 2 0 3 (B) A1 2 0 3 . 2H 2 0 (C) Al^. H 2 0 (D) NaA10 2 

(2) 44dl Ail h$ hBhA OflK & d ? 

(A) ZnC0 3 (s) A > ZnO(s) + C0 2 (g) 

(B) 2ZnS(s) + 3Q 2 (g) A > 2ZnO(s) + 2S0 2 (g) 

(C) ZnO(s) + C(s) A ) Zn(s) + CO(g) 

(D) Zn(s) + H 2 0(g) A > ZnO(s) + H 2 (g) 

(3) 44-11 Ail Puiki^ & ? 

(A) RlC<R (B) 4R-IHH 

(C) 22 4-i (D) 24 A-j 


tJigoil 
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(4) 


(5) 


( 6 ) 


StS Ml&Ml mFiMK dlHl-M 4444 •SIMtildjl'yd 

MIA}. (3cU-d Mdl d4 ? 

(A) Hlrjj + HS. d«^fts HKU 

(B) HlrJj + H6 tSi6^lsetlR.s hRu 

(C) Hl<J + H£ dtfSQIS H&IS 

(D) H 14 + ML'id 

44dl 'lil ilHL fa*eilHd hBmI SISM & ? 


(A) NaCl’j SlMSl + dlHl4 RlSSl 

(B) MgCl^ sMMSl + HC-^PiPiMHdL RiSSl 

(C) FeSO^ 61MSI + 444 &s£l 

(D) AgN0 3 4 SW.SI + dLHl4 RiSSl 

44dl Mil Stf hBmI *ISM d4 ? 



(A) Zn(s) + CuS0 4 (aq) —» ZnS0 4 (aq) + Cu(s) 

(B) Zn(s) + FeS0 4 (aq) —> ZnS0 4 (aq) + Fe(s) 

(C) Fe(s) + CuS0 4 (aq) —> FeS0 4 (aq) + Cu(s) 

(D) Cu(s) + FeS0 4 (aq) —> CuS0 4 (aq) + Fe(s) 

(7) s£ H&Ml 6RI H14 HlSHli)4Hi4 %a4 SISIM d ? 

(A) HMlilS^l (B) ItSSSH (C) (D) ojjKd 

(8) 44tl Mil b% PlMM. ? 

(A) <alH^ tiMl H^. Hl4dl ttMi4 MIM d. 

(B) Hi^ii oi<a4&i| hA (3cK-k&! 44 4m d. 

(C) Sl4 M14A Ml^ HLSdl^HL ^HlcR SVll4 U-SilclA S^ &. 

(D) hM 4iM Ml$j AhMI SlRdl jaMSWM M^ fc&M Mlrjj M^ pL^LH-i MIM d. 

(9) £4G&S MlM*i ^31 (4&(&>l) iVilHi stf PlSlMlcj, MM3.1M d ? 



(A) <11% + Ks (B) HC-^PlCdMH 

(C) kb + £d 

(D) 

d'lAjj + fed 

(10) 

^*4 44 M^ HHISIHI h 4 HIM4 Hlrjj sS d ? 




(A) <44$ (B) dl^j 

(C) HC-^PlPlMH 

(D) 


(ID 

m442^H'i StS Hl<i MH3.1M d ? 





(A) &C-M3. (B) *RS^4 

(C) 4Rmh 

(D) 

sW 

(12) 

44tl *til s4 <*hf*llMS y> ? 





(A) SlMl<Hl^2 

(B) $«IHR. 




(C) ld^«i sRmlmh SOlMl^S 

(D) 4PI 




2. 44tt U*4dl £$4 (3 tR hihi : 

(1) dj4A SMI MSI (M<HlMHi. M0(l|rt SMMlHi Hl«Ml & ? 

(2) s£ Hlcj-Hl ^UdHl ^Sd ^M. H«l d ? 

(3) $&Wti Sl4 M 14 SMI SMI M.4 HIM d ? 

(4) <HlH$4 Sl4 MUj.d.1 dlH hA. <HMl. 
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(5) 

( 6 ) 
(V) 
( 8 ) 

(9) 

( 10 ) 
(ID 

( 12 ) 

(13) 

(14) 

(15) 

(16) 

(17) 

(18) 

(19) 

( 20 ) 
( 21 ) 
( 22 ) 

(23) 

(24) 


(25) 


AW4 4 $l4 4^dl dlH Hd <HHl. 

ai 4 4<jdi aircra, hiM -m. u-siGldi din <h4. 

4^ ?HLAHL^dl [liASld ml A& 4 U-SiGlHl uu^m d ? 

4^dl H& GuuIHH'I &Ul4 d§l Hotel'll dlH <HHl. 

4^dl [4^lA«l HlM [eL«idPl<Hl < tfd HtfClHi ?HdL4 ?hA £4$ d^U &q.lH'l Hid d ? 
frllis&LtteHi ^4.4 A$ ^Csi^l ItUtl 4n d ? 

ft^dARUHfilA [l$ASld4 ^PldlHiMl 4<WU AHl 4 U?.l44 iU^Pldl Hl*l 64 vUHL 

5Hl4 6» ? 

AHl Ufcl44 g&>l A^ d ? drj, 44lHlJllA ^d Cddl. 

g&>l4 (wild 

4^4 H^Hdl ilig[l HAST. AVllHl AHL HLHL-H Rl^ldA 4ldHi &HI4 & ? 

d*H Hlrjjdl 4 dLH VglLUL 
ft%d4 H&Hl<iA 4rj,dl 4 dlH <HHl. 

H150.HI $U=H «lfi ?H16A4 HdlHdl fc&MU&dl 4 dlH C-lHl. 
a$ <k 4$4 hkO. hi44 hRhi wPlhh H^iai mA h«i4 (& &? 

Hl4 Hlci dl^lt^ ddiu4 4<Jdl 4 (3&URSI WWi. 

HlHl’H £ld AtS A 4&j SlRgl d4 ? 

^tSd6lH Atf 4rjj5Hl^ HHRl PlAligl d ? 

PwiHi^di 4 (fcuRa vaiql. 

Aie^j aainfiut g£d <hhl 
44 nuclei until HHmi : 

(i) H[4tf 
(iii) 4^*1131 
(v) <lW 
(vii) Hdl^A UA 
(ix) Ptfi4^ 


(ii) Al4 4rjj 
(iv) 4R^4?ld 
(vi) ^&l4*ld 
(viii)4rjj «RSl 
(x) HC-Hdl^Bid 


444 uBui5>il4 4u^.dl gjpil, din *A HildA \MA miRi: 


(i) 2PbS(s) + 30 2 (g) 


(ii) 


MgC0 3 (s) 


(iii) Fe 2 0 3 (s) + 3C0(g) 

(iv) Fe 2 0 3 (s) + 2Al(s) . 


(vi) CaO(s) + Si0 2 (s) —» 

(vii) K 2 0 (s) + H 2 O(0 -> 
(viii) Mg(s) + 2H 2 0(Z) -> 
(ix) Zn(s) + 2HCl(aq) -> 


(v) 


2Al(OH) 3 (s) 


1473 K . 

—a —* 


00 


Ca(s) + Cl 2 (g) 


tJIrJWI 
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3. *tUHl UMb-U (3 tR 4l4 : 

(1) m 4 4<jni4 4iHd4 q *rhi 4 M.<S([d. crRi. 

(2) $1^4 jtl4 4^ MMR Hl*kl6$Hdl HWa HlMl HStcl 

(3) ZnS *lA ZnCO^ ZnOHl 3UUR b$ 4S(cl4l SRI *4 SIMH G» ? ^RllHPilif h4w§1 <3.4 HHW&. 

(4) dl<Hl^ ft^dlAHl^d U<s(cl SRI HH44. 

(5) kkjTtl HR <Hl(di OjjSlkHl <HHl. 

(6) *rARihh 4^4 hiGhvi q.i^, nisCl, ne ditf^LK-ilRif 4.A ^lhac-iiRh hl^ hiA4 hGhhi 

4HlH[§lit H4i^l ClHl. 

(7) Pld«l 4.A MHIHI 3.&HI Heil *lA (3HHl4 W<il. 

4 . 4Adt U*il4 foldHR StR 4lHl : 

(1) ^ HlH C-lHl : ^«4l-dT4dl 444 

(2) il4 4<J^ ^44 HSldHl HH44. 

(3) oj^H, ^&lA*ld hA PRl<Hd y.H44. 

(4) 4HIH[§1$ &$Mld hA R.6j.rt4HlHKlS ftiSSK HH4<iL. 

(5) 4^u (A^<te3i hi14 hA (AhrOh fttyAfta. u<s(A hhwA. 

s. 4 Ahi u«4*u *jsjrr &tr <h4 : 

(1) <HU(HtfteHUfl. 4<^PlPlHH4 Pi^^l4 Hdl sCl. 

(2) G&eiteHUQ. hihA^ PmAsi HH4.4. 

(3) 4$44 HGHdl Ml C-lHl. Fe, Cu hA Ag 4^44 H&HdUsH diiT. iRHldl HHRL HHL 

(4) 4^dl 4HlH0ll£ <a4. 

(5) 4^$IRS14 AR«2L 43ll4 AA 42ilH«U4 (344 M4. 

(6) Pl«l4ri 4eA 4 • Adi $IHU Wl4. Hm Pl«l4^4 4H Wl4 Adi lAoi Hzk, 4.A 

(3u44 wai4. 
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3ri£lkJ3rii (Non-metals) 

9.1 UWl e Hl (Introduction) 

IWlHaRttWHi dlCl ^44 WSQrtL 114 dTdl *t£dl HW. 18 drdl V dlrjjdTdWl %H *uSdl d4. HI didld 
Hdl<^ 4tkldi =*Hlcl d. Hdl^ drdA Hl^PlA Hldd 41*844 W3d Hl$4 ?.44 hI d. Hdld> dTdl HlWldl 
dlUHlA ^>d4 dd Hddl dl^ W3U4 'fcldl H«l d. HI* tftPld V Hdl4 «A«U H«t d. dl^jhfd, dlti^fd, 
HlG^SM, 5<£lkd q3ft dl^Hd Hdlrj, dTdldl Hd 4l*k, H<^, £r$WI qSft Eld ^?Hdl Hdl<i dTdldl S&ld*§l 

d. Hdlrj, drdl4 4*11 hM d. H81 ClRftl S»dd4 dHdl 4l«U [Sl€IH d. $H i dd*dtcl 4st44 dd*dGl 
4 Hdlddl HlMl dlfiilaAlld Vfidl4 4lH»il6jlWri dl^ (H 2 )4 SddlH did d. 44[ddldl Hdhr4 Hid* 
ddd*ld d. HI 44[ddldl Srdl&ddi -dddl6£l<$M. Sd4d ilHdl^lVd dl^j, d^J, dd*ld d. Hld$t 
W8d*l dH 6^4 H30d4 <jfe Hd [=141H Hll [=l8lPH 4ild, 4l4dl^8, Grildil <^A\ HdTd4 <HIH 
01*3, d. HI Heildl HIHlHi 4l<Hd dTd d. &%d[cl<Hl c 5rdild hA ^lilddi HW, 4l<4d &4l68 ed^d 
d*U dd*ld d. »Wd^l&l ®dd *LHdl Hd fcdd dBdl Hll ddlHHl HlG4fd GddM Hd d. 

dd*d[clHl hA HlStlHlHi dfcl«iS4 did d. A 4ild, dlH, Sid, joi4 Hd C-ttUil d3ft4 dlW. did d. 
hc-43. |ohui 4 d4£ hA h%s 4 a-PilHl Hdiddini dd^id d. hi 44h4 hihA ditijted hA %di 

HdlrJ. dTdl H^ dHdl H°lcddl wiLv44 HPdlH 

9.2 Hdl?J rirdldl <HtId4 s^SldHii (Physical Properties of Non-metals) 

Hdl<J dTdl, dlrjj ddM foSjddl <Hl[rU! 0^8tH4 Hdl^l d. Hdl^ d4l [^HlSH'il'l Is dSlldH>il'l4 ojjgmri 
H^ldd'l d€. dd W,?Hdl Hdlc^ d4l HW (brittle) did d. Hdl^ didldl Hdl4 d«l4l2dl4 44 d4, d§l 
Hddli^ HldlRd HH412 H^ld d. Hdlrjj drdl HlHl-d 4d dH 4d d H81 44 44 46>3L d&4 d. Hdlrjj 
dTdl PlSjjd h 4 S^Hldl Hdl(44 4d d. dSl Pl^ddld4 d4i d. 

93 HHlrJ drdldl ^l%Ud[§l4 ^^IdHl (Chemical Properties of Non-metallic Elements) 

Hdlrjj dTdl ^^4^ld H«l4 %R«ldl4 ^ Hldd Hdld d. M Hdl^ d4ld 644^ld ^SlHd dTdl 4d d. 
Cl + e“ -> Cl" 

O + 2e —^ O 
S + 2e“ ^ S 2 " 

173 








6k, HLMJil HHI^. dTHKl ttillHPIli ^lH44 HHl $3Uj.. 

(1) H4.l<|4 4iHHLGWM Hl^ *lA UfiUl HHlcj. Ht 4 4lHHlG%«M <=U^ wk %i4wS Hl6*ll64 HdlA 
u>. hi h&R* 1 dzw. Ah d, hsi k$>h Adi m.4. 

C(s) + o 2 (g) -> co 2 ( g ) 

il<4t -SlHl^Hl^ 

S(s) + 0 2 (g) -> S0 2 (g) 

*U$l 41 HL£Ru64 

P 4 (s) + 50 2 (g) -> 2P 2 O s HHHl P 4 O 10 (g) 

4 %$«i ^l«u64 

hlk-d 4lHLWll6^, WZl 4l4$ai64 ?>A $mVti H&C& &. dHl Hl§Cl %U*14 HBHl4 H&4 

<dd\k d. 

C0 2 (g) + H 2 0 (/) -> H 2 C0 3 (aq) 

m4Pi$ H&4 

S0 2 (g) + H 2 0 (/) -d H 2 S0 3 (aq) 

%.<£?%?& H&4 

2P 2 0 5 (g) + 6H 2 0 (/) -> 4H 3 P0 4 (aq) 

hI3u 

M<4l (CO), dlti&i (N 2 0) wk HUSO. (H 2 0) de%H HWutf«Hl fcl&gil d. 

HHUJ dc4 *4&RdR di4 d. rt«tl cl H& hRuHHI kil^A^dA 

*R«ldl4 (HWlPld $4 Uhdl d4. HIH, HHl^ dTHl H 6 . HRu4 H%R 4hL H«l4 d4. %H i M<4l hA. 
tt<3^4 HS. tiltfA&Afti H^U ^ Ht %<^Rir H&,$ &A H&HL h 4 d4. 

HHl^ dT«il4 4lHKdlR.d Hl^ %llA4 hBhl 4 HHl^dl K-ikl^ 
<hA d. hi K-iki^ 4il<tf4 *uhi-h 34 hhiA i hi^ %H 3 H Ah d. 

P 4 (S) + 6 Cl 2 (g) -> 4PCl 3 (g) 

£lHK-tUllk 

5HHI4 di4 ^IHt&l^lW HL ^5 %lA hBhI *4 Wl4 t&l^l$4 
*4*4 HdlH d. HI £1^1^ *4*4 HH 14 dTH Hd t&ltfjlTH- H»l 6&i£ld4 <Hl4aM <dk d. 6 l.d., 
44(dHl (NH 3 ), HL<sCL (H 2 0), PAd (CH 4 ), 6 l$&Y*l &C-$u54 (H 2 S) h4V 

N 2 (g) + 3H 2 (g) -> 2NH 3 (g) 

0 2 (g) + 2H 2 (g) -> 2H 2 O(0 
C(s) + 2H 2 (g) -> CH/g) 

S(s) + H 2 (g) -d H 2 S(g) 
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9.4 (Hydrogen) 


dl^Vd *l &6 CHLHIHl 4 MISO. (hydro) *|A (3rHH. H'j (gene) HVfl. VuAfil d. ^24 i HlStl 
(3eH~t AVltt ddi MIwlHLH &. dlfijteM dT<t4 %i«LL (H) &. tllH 1766HL 6 ata*iL «UHafa*u4 

44 i4R$l (Henry Cavendish) Ad d4. dl 6 ilVd aHL«uUteAHi HHH *4 d. 4 44 dOAl d. 

HVU^ aBH AhI. 4 4 WdX Marled H^lHdl d4. HSl 4 ^IHdU^d (H^ **aA 4 H'H 
drt. *U«tdL %l«iL*4f-l Vll4 anl^UH H*lA d. ii«4 HIdl HR «HIPLHi4 5l?l OLLOLH1 Ulfid d i % dltijtafd 
*lA aAl&Wtt^ dAhtt &. a9PH HtwSni Ha AlAd dT<l4 Hl*l dlfijlW HtH <5?UlA6l &. dl6ii.Vd *WAWLHi. 
silHL h 4 d. dLtijltfd 4FfcH am hBhL HRAcl feRlHHMi 3Hldl HlA d cHl\ ^AtlGd Atl *uh &. 

(1) Hl*j4 &WM2 (Preparation of Dihydrogen Gas) : Hl^4 HlSd HHHl At 

ai«t4 hBhi 4 ^iHttuijlvd «u*i hhi4 uaih d. aftn H 14 M 4 hiMhh, 4Rhh, 4®ihh 4 wi hi«sCI 
ai*t4 hBhi 4 4iH*si6ilw <u^ <3<H~t *uh S. 


2Na(s) + 2H 2 O(0 -» 2NaOH(aq) + H 2 (g) 

Ca(s) + 2H 2 O(0 -► Ca(OH) 2 (aq) + H 2 (g) 

AAGlkH, Gfo, *U.hA %4 Mlift aBH HiHlStMl W HBHL Ad 4lHdl£jlWd «U^ 6cH~t i\ & 


Mg(s) + H 2 0(g) -> MgO(s) + H 2 (g) 
Zn(s) + H 2 0(g) -> ZnO(s) + H 2 (g) 
3Fe(s) + 4H 2 Q(g) -> Fe^s) + 4H 2 (g) 


(2) UHl3L?U«UHi diHdl^rn Hl*J(H 2 )4 HdlH2 (Preparation of Dihydrogen Gas in Laboratory): 
H*i!aL*LLUllHL ilHdlfijtw. Hl«i MriLHea 44 aiHFH del Hl^tel 9.1»U MlW HHlil 500 PlRldl ALtdASL 
tiaiti* Bii Hi^di §A4i 4 <uhI &. Ahl [tola $A<a mrsA At. «ji6ilA4BA hL&s 4 At ae^4 
snBii 6A*u4 *>iiA d. Ah4 «i®1 irilhISla hBhl «i& <u*j 6(HH. *uh d. hi hl^A hl^hwhI 

HISfldL HH3*ll4dV£L 44<UHL mA &, ALWl i 4 HLStt Aldi dfilil HL^ d. 


Hi. tatyiiAiIU ARu 



Hl|Gl 9.1 : M4oi?a«UHi cu^4 <H.di«l2 
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aitllgaft 















































uBdt : 


Zn(s) + 2HCl(aq) ZnCl 2 (aq) + H 2 (g) 

Zn(s) + H 2 S0 4 (aq) ZnSO/aq) + H 2 (g) 

(3) qi*^j HlsllPli SrHlfii. (Indurstrial Manufacturing of Dihydrogen Gas) : diet'll 

%hhh i qi^4 6444 q^ qw d. .smu^d qi$j (3rHitn $sr 4 qi^M mm 

d. £«r 4 qi^Hi qei [4ld £&*4 qi$} UlSlM W dl*l <4a4 PtS€l (3&HS mM 1073 K dlHHlA 
hA. 30 hr enisl HdR iRqi*ft ddiq[§i£ h&hi q£ sitfd 4di5du^ hA 4iHdu$<aH qi$j Pisim 41 
d. hi qi^ PisrA wu.^ <4 d. 

Ni > 

CH 4 (g) + H 2 0<g) 1073 K 30 HR CO(g) + 3H 2 (g) 

WU.^4 5RM Hl44 qdH dl«l H&Hl Sdli q^ ilddltijtod q^ (3cM.~l qiH d hA. £l<«id 44idl6.$ 
qi^ q qiH d. 

CO(g) + H 2 0(g) -> C0 2 (g) + H 2 (g) 

HI <U% Pl«l§l44 qi^ HC-Rl iRqi Hll HI qi^ PtSUjA 30 HR SHlSt HRQhM HdR 

i^qiHl Hll 6. Md3l l Sl4d 4lHl$dl& qi^ HU44 4qi4 HRIH d, HRL .SlHdU^Rfd Hl44 
Hsa«i 4qi4 hhr q£ d. hi Hd HHdi iiqdi^il^d qi^d <u$uhhL H*6l hi l h&ih d. 

HI (3Udd qieeiHle^ dlHddl (3UHRI 6RI HRO.^ (l%d[q<Hl'tfd %4 ilHdltiil^d qi^ 4a4 
*iaq d. 

(4) ilddtfS^d qi$u otltdS ajsPRfi (Physical Properties of Dihydrogen Gas) : 

• qi^ VlPu&d, HHtl4d H^ dll&Pl4d & 

• dlHl-M. ^Irl HUiftni Hsa<H 0. 

• dqi iRdi qiill dC-(il hA H4 qi^Hl irtdL Hil dnil diqiql A dl4 d<ail qi^ d. 

• <ai<q l ojd oftdi R-rhhhh Ghi M Hd* wikcil d4, M A da%q qi^ d. 

(5) ■ilddui^s’d qi^dl ddldfet ^<StH*5 (Chemical Properties of Dihydrogen Gas) : 

l. sidHiGwyn qi^ dial uCI •sukuSiiw. qi^-ft 4WHiG4frd qi^ diq ddiH^is hBhi qdi mM 
hA d. 

2H 2 (g) + 0 2 (g) ^ 2H 2 O(0 

qi^, dlHHlBd^d qi^ diq Pi m (explosive mixture) Hdiq d. HI <H qi^Hl^ 

Piqiii wr hhh d diR q^iii diq fl d. hi hBhi« 0. q§(l qGd 6dt-t q4 M ^ nqsRi ^eni HHdsi 

d^fi qu^iH d. 

HdT Hint dH® ^ ^LHdl^l^d <q\c-ll qi^HlHHi WR dH^ldl (lqid44 d4 ^ H3RH4 

£ih<h i^qini Hiq d dill d HlaqiiS m d. A d ^ iiddi^^d qi^ Wd4q& d4; h§i wl 
•smuSilTK qi^A. dqi l HlGd^d4 dmlni dH^iiqqini nil d dill A wid4 dH^l d hA. qdH 

iil d; i cl edd4n d. hi qdH il l H^sqi4 hrG. hA d. 
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(q$lld ?ilci e^ciicil3) 



2. kuj Hl$*u6«S WlA : iLddl^l'tfd <U% HL& ftSMldidl &. cl dfiddl •Bl'iQ.Hl Bii HlcJ.4 hM 

H&Hdl *Rld4 Hl^HLdL Hl£Hlt54Hi4 :*R«ldl4 HlCkl^d Q i& HLc^HL 3HUR k 3>. %H 3r iW HLWU^A 

•SlHdl^it'tfd dl^dl dlvO-Hl °RH irtdlHl HlA d cdR cl MMR HLc^HL [t$Md HlA d 4. ^Lddl^lW dl^ 
HLGHkld *ltS HL'id Hd &. 

CuO(s) + H 2 (g) -> Cu(s) + H 2 0(g) 

3- ^IdiHlftd did ^IdK-H^d. dl^, 4lHdl^l^d MRcd d^ Hli^il Rid d. ^Iddl^L^d 41 

•SldiHlftd dl^ni HHlIl'i Pi-SRl ^4niRl4 dlTRlHL Rlil b\ d 4l ^4dirl«l4 aUdlTRlHL dl^lTM 
KdtelS-S dl^dl «H tj,HUl (3rH-d k d. 

a,4HiUl4 Awnril 

H 2 (g) + Q 2 (g) —- > 2HCl(g) 

4. %lGd HlcJ %llA Mil ilHdl^lVt dl^, Na, K Is Ca M k4i HBd 4^4 HlA dAwiS cl Hl^dl 
Hlfrdi HdlA &. 

H 2 (g) + 2Na(s) -> 2NaH(s) 

H 2 (g) + 2K(s) 2KH(s) 

H 2 (g) + Ca(s) -> CaH 2 (s) 

(6) 5ld«il6|l < ?fd dl^dl Sd4 a ll (Uses of Dihydrogen Gas) : 

&R (Haber) HsiCcl 6RI 4il(dHl dl$j (3cHl&d Rdldi 4s HGdi d*U. 
dd^dtcl cl<HHl4 [di<H (3&Hi4 dlV&Hi dd^dlxl 4 Hdlddl4 dl^LSORld H&dlHL. 

Hlc^Hbi tiimi (AlSd) Rdl HI l, Hlc^ ilHdl Hll H.GHdl^l'tfd WdHl. 

Pl«l4<H 41 dl^jliHlRi H(4dl HlAlPli (3cHl5.dHl, £lkdl clH^ <l^(3cHl?,ddl HHd'ililHHi 
HHdSl d*U, 

•SlddU^d dl^i Hd Hl<J R HfatflRl UlA d 4. °X&. 4 cdR dd Hlil ^d: (3HHRIHI C-lS 
?IMH d. 

•SlddliSjl'fcd dl^4 S.dd 61^ (k-Rl) \C-H dHIH HHdmi Rdi d^ d. ilddU^d dl^dl &dd4 
MRtt (3cH~t «UH &, M H&H§1 ddldl HM d4. HIH, <HfiWli ^Hdl^l^d dl^ 4 Hdiddl 

(hfoild h 4 4di4 HHiddi 44 d. 

9.5 SHHltddl (Ammonia) 

^4ldHl °i ?HOlcH^ ^Hld§l d. cl dl^(^ 5H[$14, 4RdH^ H6l4 ddl ^H Hld^dl (3cHRdHl dH^LH 
d. ^MlldHl'i (3cHl?.d <^d ^Hld§llAsil4 (Haber) =*Hl4 cl GcHRdH^UlA HdCl d^U 

4«lHdlHi hA 0. 

(1) ^HltdMl dl^^ ^isTlPlS ScHlfid (Industrial Manufacturing of Ammonia Gas) : ’HHllddL 
dl$j 44Plit (3rHRd ^6R H4ld.4 *RdlHl Hlk d. 3HI HdlclHl ■Slddl^jl'tfd 3>tA ildd^Vd dl^A i&4 
3 : ldl HHlilHl Pl-d 200-300 HR tHl^l Hld4 (3^Hi H^4 HHR i^dlHl Hid d. HI H&HI 6l«Ud 
773 K dlHHld WddlHl HlA d. (3<ld&dl il4%Hdl dHRdl Hll cldl A1 2 0 3 , K 2 0 %dl H6l«5 G’kdlHl 
Hl=l d. HI H&l4 (3dHi4 5l4dHdl dHR d, M Add Hd'lsl (promoters) id d. hBhl PlilSlA 273 K«(l 
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4*U dlHHlA 6j HlM (3 cHH. *l*Rll ^HtPwA hBhI HL«U q^Rdl qHRIdl N 2 hA. H 2 qi*j,Hl4 HC-RL 
4$, 441H d. HIH, HHlPlHl miS. HIM «UH & H^. JlGUl HWL qoildl N 2 Hd H 2 <=U^s $M (3HqRlHi 

Hiq.cn 4qi4 nOtHini <hri & d. 

N (g) + 3H (g) 773K[Fe U 2NH (g) + (3ML 
2 2 200-300 HR 3 

(2) AdUddl qi$dl (HltcUr (Physical Properties of Amm onia Gas) : 

• Vlft4d qi^ d. 

• dli H^. HlHHl <H«ldd i\ Adi dlq qid HdA d. 

• ddl Wl 4C-lil qi^ d. 

• HistlHi Hldcqcq d. 

^HiFtqi^ ^c-ftq qiqm PrW <^o> d^Qr q£ d. ^HiPtqidi d^M 'tfc-Q.q suq'aiA hhiAhl 
(L iquour Ammonia) 4*1 d. 

(3) itHlPtol qt^dl *ldiqfil4 ^H»5 (Chemical Properties of Ammonia Gas) : 

X, 4l6|rtrd qi^ %l& ' *l4Piqi qt^4 dL^il^d 4€jhl& qi«i dl«L hBhl Hdi Hd 

^hlPihh K-tld^ 4<t d. 

NH 3 (g) + HCl(g) -> NH 4 C1 (s) 

di$ hPuh'i 4«Lc-u iiddi d(4ud hhlPihl qi^ o&eu. hih hrri dHdi qg dH ^hwl 

(3cMd *UH d hA dldl dldl SSI 44(dHH 4C-ild64 Hd &. H4HdlHLHL HI dfidldL (3HHRI 6RL 
(3cMd ddi 44t4ll qi^4 H*H 4& H41H d. 

2. 44(dHl4 RdMLdSdl Hd ORH 4^(h 4 Hl4dl64 (CuO) H*4 44(4X1 qi^ HdR. 4ldi 4RU 
Vldl %&4dl&^ fc$4dd dtf Oia-4«U$ Vl4 4RR H«l d. 

2NH 3 (g) + 3CuO(s) -> 3Cu(s) + 3THJXD + N 2 (g) 

44(4X1 hA iLHHlGd'tfd qi^dl PX-H^ld 1073 K dlHHld 0RH 
4^<H 4fcdH (3&U4 HVfl. HHR 4dll 44(4X1^ dl^SI^A HlSdLi^M HlGH^Ld «UH d. 

4NH 3 (g) + 50 2 (g) [Pt] 1073 K > 4N0 ( g ) + 6H 2 0(g) 

(3cMd *Xdl dltSI^A Hl4dl6.$ ddl HlGd'tfd dial d4wS dl^gl^d -SlHLidL^-SdL 4«qL*$ Vldl ^HL$L 

h 4 d. 

2NO(g) + 0 2 (g) -> 2N0 2 (g) 

(3cMd dHC-il HI dl^^d Hl«l HBHL 4^1 dl^^ir H$U Hdiq d. qi^Hi4 

di6Q*$ hRi^ ^«iqqi4 hi H«i(cl Hi^qi^ H«(d d^Ot hIhhlh d. 

3N0 2 (g) + H 2 O(0 -» 2HN0 3 (aq) + NO(g) 

^4 K-lSHdHH H* HH^ Hdlddl d4. H^cJ. ^4[dHl^ 

<y4q s?iq§i <Hi<a. R-tendH-H^. Hdiq d. hi wilq a> i ^hIPihi^ ^4h stiqigi 0^4 H^iq d, al%<sl 
l ^HlPlHL qi^ HUSClHi Sl«l [d^«l 5t6oJ ^HlPldH HdlA d, hc-h hhisihi Hiq4i^L 

q?S oh - h« 1 d. 

NH 3 (g) + H 2 0(/) NH 4 OH(aq) NH + 4 (aq) + OH“(aq) 
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Ici^llcl ?)lci a^clKlla 









w£k swsi ^IGte d. el4 ntSu dk hShi $*di4 «.r hA hisCL <hA d. ad., ir4*i 
«£i6jlKdlfe hKu4 ^hiPihki w-Uh «a<vsi (NH 4 OH) %u44 hShi4 hhiIAhh K-ihiti-s (sir) Hd mH. 
<hA &. 


NH 4 OH(aq) + HCl(aq) NH 4 Cl(aq) + H 2 O(0 

AhIPMHI WilH 5U<m4 HLrjj Hldddl SlRdl 'Md stiq.SL &l«l Htedl ddl4 
Histtni Hal'd HleJ, <41 d. ^ i^ElS d<£adl ^4 h aidilHl HHlPlHH SMSl 

64idi o\j& vihi «si6^l«a64ni Hd&H H«t d. 

CuS0 4 (aq) + 2NH 4 OH(aq) -> Cu(OH) 2 (s) + (NH 4 ) 2 S0 4 (aq) 

viei 4ui hhrihi 4NH 4 OH (3>Udi Hd&v. ai<d «uS toi o£i vi^ «aq.§i h« 1 d. % AvRdi AhiAvi 

akdi aM«u.4l iRSl 4 h &. 

Cu(OH) 2 (s) + 4NH 4 OH(aq) -» [Cu(NH 3 ) 4 ] (OH) 2 (aq) + 4H 2 O(0 

el <* hhisI d<£a, h^Rihh d<£a h^I hc-^PiPivh %uA hhiFihh H<yA 

hA 3H<^(hGiHH Hdk d. 

FeS0 4 (aq) + 2NH 4 OH(aq) -> Fe(OH) 2 (s) + (NH 4 ) 2 SC> 4 (aq) 

MgS0 4 (aq) + 2NH 4 OH(aq) -> Mg(OH) 2 (s) + (NH 4 ) 2 S0 4 (aq) 

AlCl 3 (aq) + 3NH 4 OH(aq) -> Al(OH) 3 (s) + 3NH 4 C1 (aq) 

(4) 4*il[ddt dl^dt Sh 44 (Uses of Ammonia Gas) : 

hhiPihi q.i^4 Hd-eddi (mRi AhIPihh dififca, hhiAhh d<£a hA ^ihhhiIAhh &4a $di 

Hldil <HdlddlHi «UH d. 

• HRdi« v-atM di^Qte h( 4$4 HdidaHi. 

• viil, faa&aal, divc-tld qiiVtt Hdidani. 

kc4i saihi %4 ^ foiAPwl hRu, $!(&$ hISu dAVft ddidani. 

9.6 (Sulphur) 

dvi Hdl<3 HlVill IuhI Hl^SllWU d<3*dl (3HHl<H fcdl elite dell dell. =HC-5R £ad44 ^6d hA 

dHlfod Ad <41 %d^l hA d. d<3R kills Hle| HIV.4 dA 4il[%d *d?A V.A d. %H i HlfoltiajH. 
(CuFeS 2 ), Bii (ZnS), A&dl (PbS) dAi. H£ltelV.H ddl £&*4 dl^Hl diVHW UHLSIHL dlH d. 
Hldetel^eiHi w y.\d-16Hi 4 G^^h 4 44 d. y,C-$^4 16 d. el4 el4 6dtfi&4H 

5.5WI 2, 8, 6 d. ^§44 H§1 tRlA d. 

(1) PlVi^iSl (Extraction of Sulphur) : ^ddl 4ai<a44 4^ Aiqi % VrfEl 

GvHRIHI d 44 mi (Frasch) H4td 5^. d. ML^lel 9.2HL 6«li«U m. ^[4^ d«ll*rR4 ^4d4 
44 4d (3dRdlHi Hid d ^ <M dHl %eK ^4 Hdi4. 4.4 HdRdl d«llARH'l4 H^dM HLSfl4 

HH SiRl 443 K dlHHlA. ^4d4 HS.^ y.dd H%IR is^dLHL Hl4 d. ^^.dl 44 dC-wR^d 4RSl 
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GI»U t& 4 L 


d. rHKdlfc A*tt a»l6*dL 
T t a UirRHL*fl. GtHl fc&USl dHL HttLl A*di '■tlMei 
W*\ HliCl HHHL d«UAR 6RL 
ddR4 ttHlil &H* *iA & *|A &\ d. W£f\ 

Histtni 3*ua<*i Ahl 4 %w«idi«tl ^eid a4 

UAIH &. 

*$&HH dHl HI^hL 4 HSl *W«. 
»l«iq.q.iHi an. A &. hhh ^.Hl'trA’i 
dlt^lVd VftLfc(B 2 S)HL aulcft A3.HLHL *>lA 
&. ^ tdd A&l 4lHLA%U&i fylHHlHl 

anA d. *6*3. il*Ui%a6iA (Fe 2 0 3 ) 6 <Lha4 
£1*44 HjS %L«l «ftM AWL ?fcS$l ^Sd 
JUkl HLH d. 


H15D.4 <«l“l 
®RH HlSd 

d. <— 



flRi&rt aisw 


—*& 4ih^Rh d«nstt 


«4«Udl 5&U 6*USA fifl.il 
iflaiAa a««. 6\u4 
WUl3l dW Wl d. 

3Hl|R U : %«$Mt GdU&d H&4 $Wl HSCl 


2H 2 S(g) + 30 2 (g) -d 2S0 2 (g) + 2H 2 0(g) 

573 K , 

S0 2 (g) + 2H 2 S(g) [Fe 2 0 3 ] > 3S(s) + 2H 2 0(g) 


(2) «&%dl (Allotropes of Sulphur) : %lHld AtclA R^CcLHl dTHdl H*Hl^il4 

a&AHSfW. Al«l %Hdd a*l[SlcH H*lHdl drHdl $. l A«fl W^AA A drHdl MH^Hl l 
(allotropes) A^ &. diHdl a*ll ^5lH*W. sdH^Mdl Is Ht^Hdl (allotropy) A^ &. ae$*4 Hd adHVUHi. 
<51 WllAHH ?Hl HpclcH *oA & : ^P^IA *L6$* HldlG^PlA »ll dA ttfi$*dl HH^^Hl 

£ H«yHl Ail d. 369 K Aldi 4 hL dLHHL^ *|A HlAG&PlA 369 K A*dl QPu 

dlHHl^t tfll4 Ah 6. HI *U ^QHldl l aH.Mia4.dl %RUHlto oySlHHt ttHld Ah d (HttclA 
^sih 4 3f&i $£i Ah d, al«i l mh^3h\4 «Ba ihhl Ah d. i^P^ia %ie$i 3»t«$<5iilH 

iHdi HiA d wu\ hIAG^Pia u<£$* Ahlaii »[Ia ihhi wA d. 



S g HSl (dfilHlAR) 



%4^&U %tfi«% 
(3H.«$filAlH i»Ml) 



MldlEHPU 
(%Ah 1AR »(^A l»Hi) 


a»U^l 9J : &«!*dl 


*&. w^Ahl s nan (crown) Ah d. wl whfiA a^hih'l *uA d chA shi nan c£ 

O 

d, H^ °RH A^HLHi rlH Ad HfilHdl §A4lA AaMI'W ttA HLdClS ^LSL A^l Gd^H *ltf 

dldl A?HhL ^Hid?. hA d ^ hRsu»1 h«uA 6a«lhl nft d. 
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f^$1le1 9lct l^silcilgrj 

























473 K 


A 



AAA/ 


a&AqjAtll 


hM eiM a i^ eiL^Cl ^nea nwi stiilni 


^viid^ ui.4 x«mfl new 
6a$L d. 


S g *ispA 


5Hl|Cl 9 A : %W$S U* dlHHH4 *«R 


(3) V^ll afllfte ^aHHl (Physical Properties of Sulphur) : 

© 4“U VI.4 ftfak SHH^klL (H^Hl) Ha^dl «W Hfcltf d. 

® <1 hubUhI *ua«H d na a<$d 4iHae$i&s *A 2i@j.tk %hl m< 4FU swiLnl sti«i d. 

• H6HPi| 4^ (388 K) d. 

(4) «tf$*dl aatkfe o^aHni (Chemical Properties of Sulphur) : 

1. mk : afi$l4 ORH «k H^&A *llllS Hl*l H&Hl Hcli a^ldl Hfitt 

4L«UA%U^4 hA d. 

S(s) + 2H 2 S0 4 (7) -> 2H 2 0(i) + 3S0 2 (g) 

a6$*j *k *»U&S c& b|lS&*H HtS 3>ll&l & 

S(s) + 6HN0 3 (aq) -► H 2 S0 4 (aq) + 6N0 2 (g) + 2H 2 0(/) 

2. 4Mtl6$*H <U*£ ait hUhI : (3A%lL ae$*(boiling sulphur)4 4LHdl6jJISfd «U^ Hl*l X&Hl 
dL^ilvt ae$i& h^L d. 

S(i) + H 2 (g) -> H 2 S(g) 

3. dr* ai% HBH! 5I>U dlHHlA as$*4 Al^d drH ai«l H&HL Hdi Al<4d 4m.ae$l&S H^.d. 

C(s) + 2S(s) -> CS 2 (i) 

(5) a£$%dl (3u4°tl (Uses of Sulphur) : 

© afi^l^A a^BlSdl GtHLfcdHi. 

• a*Sn 4iH%Kei& %«u. swAdi Gdu&dHi. 

• HlHildl StHMi *lUdWlir (antiseptic) hA fOHltLA (fungicide) d*&. 

Vftdl H^dL^KHL, feL^Mbj HdlHHlHi, Vlil4 HdL«t2Mi <{HV ^dL«il4 HdlH2Hl. 


9.7 3I€$% iLHlAai^i (Sulphur dioxide) 
ae«4 •im.3*ilG4ttM. ai«l4 hBhl 4 aes* 4i*il$aL&i Hiy, hA d. 


S(s) + 0 2 (g) S0 2 (g) 


waicj&ii 
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(3HHl°ldl AR§1 qid4 =mA (34444 4A%IL ^Hl-iLHL W%1 4l4«ll64 qi^ did 
d. A dcilrj, k-imiHl H&HA ORlld &. *lRtSq4 Hll H<iL ^SSR 4l4irHl64 qi^ WHS-R d. *U 

4i4«u.^, 4iG^rd ui4 £ihia*u^ 4 £*qiq d, % qvu&di hu§04 4ri4 eh^Ga 4Gi$ 
HdlA d. 4Gm4dl AR§1 HAl4, ^<H <£44 dRL *Ud d. 

(1) 4WU i Hl6'i qi^dl otltdl ^dHl (Physical Properties of Sulphur Dioxide Gas) : 

• vifaAd qi^ d. 

• ai«j 34 h ^ (3dvi ^Hiq. A4 ctlsi quy.qi«u qi^ d. 

ac-sq qi$j <*c-{Ih sJiq^i h&Ra whia *riA d, arsi £ d 5*444 *&«u64 d. 

(2) %t<KR dldUrttl^ qi^dl qi^UdfiilA ojitdHi (Chemical Properties of Sulphur Dioxide Gas) : 

w*i -sihiahi^-s qi^ 4 Rhh di6il«u6i*u siqswi 4HR A^di 4 Rhh ac-sitte 

<*d 0, AR<il i d«R ^LHi^HUS^ 4 GiRA 5A£Htf$-S & 

S0 2 (g) + 2NaOH(aq) -> Na 2 S0 3 (aq) + H 2 0(Z) 

4RdH *l<3?li>2 

\dldl (dd4 HUStlni 4 < 3 R AHlAdl()A qi^ H 4 R AWi i®lHH ttC-Sltfc Hddl «£Lqx«CL rtiqsi 4 R 4 Hd d. 
S0 2 (g) + Ca(OH) 2 (aq) ->• CaS0 3 (s) + H 2 0(Q 

%LfiQrld2 

hsi 4 hi °x siqsini q^ hhkwL ahia4i^ qi«j h^r a*u4 *\A A 5<i<d iCsfciHH difiilvd 
depute dddi Aqi4 sira-il %PihI vi «uh d. 

CaS0 3 (s) + H 2 0(/) + S0 2 (g) -> Ca(HS0 3 ) 2 (aq) 

ilsliHH difiilvd %w$i6e 

2 . im^tUStard qiq, m w#i 4ihl^hl^ 4 qi«j4 iwAGtord qi^ WBhh H4iA*u^ 

(v 2 0 5 ) 6&HA4 div44 (723 K) dlHHld H&Hl AVtl ^L&H^ld *ltf =H<3R gl4«ll& <U*^ d. 

2S0 2 (g) + 0,(8) [^1 > 2S0,(g) 

3. ^I^fd qi^ %iA vtGdi e ae« ahia^u^ qi^4 dieted ae*i& q^j. %uA4 hBhl4 

<*d &. 5*4 4l4&ll& 5HiG&*ldAdl d*U qAA 4qt4 H 2 s^ ShI 94G4ik,d =dd S0 2 ^ ShI RiAtld 

did d. 

S0 2 (g) + 2H 2 S(g) ^ 3S(s) + 2H 2 0 (Z) 

4. 4i*itA«ii54 qi^4 R>iA?tdAdi d^ft a*i%i% ; 4idi£*u^ qi^ hRiGa hrKlhh -iiha'lhs 

(K 2 Cr 2 0 7 )dl tmi'i ^A^ld A d. d4 HlHd(Cr 2 0 7 2 ")dL AR>il divd VI H^iq^ SWSl RiAtlddl 

Hd Hddl AlPiA ^Hldd^r^Jdl AR^l 4<Hl Vl^ Hd d. 

3S0 2 (g) + 2H + (aq) + Cr 2 0 7 2 -(aq) 3S0 4 2 "(aq) + H 2 0(/) + 2Cr 3+ (aq) 

dlV(l VI 44 VI 
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(3) dG$R ■iiqiAdlti-S qi^dl (3h44 (Uses of Sulphur Dioxide Gas) 

• dC-^Ri nRudl (3dUSdHL 

A Ha£Rhi 4 HSAlA d. A4 $4dl VH, WH hA $44 %Aqi§Q.Hi dRldS (preservative) 

d(3H44. 

mh«i 6h4°ihi guaski HidKi <4lRRi nil qu m. d. hih, A [A4<i <4lRRi 4^ S. 

9.8 dG$»jRA 4Rli (Sulphuric Acid) 

dC-$^Ri H.RU Hl4RlA VllHd &. AA Rdld4dl dW’ itklHl W d, ARSl i H181CHRKL 
ddiqRii ua4 %qi ^ hur, vi, di4Pld Rdi, di% hA [&w«4 ddiqedi ds$^RA hRu Ruin (444 d. 

(1) dG$3£R& 4Rl$;j (3AU£d (Manufacturing of Sulphuric Acid) : dG$^RA H.Rtl'j GcHlfcd dMi 
[AMI AVUdi HlA d. HI dfiitAdi d<3RA ddldl Hl«ldi dGSR 4l«ilSdl& dA d. d<3R iWlAdltii qi^A 

ddl dlA Hd (3&HA AARdd A4lAdl& (V 2 O s ) HVll 723 K dlddlA HdR Adti dG$3. gl4idl& qi^ 
dA d. HI H&Hl dll 4tldd ( 3 &HA Hd qdddl ddL Hdjj cL'j (3&Mild Si&AdSl dqi4 dAl4 d4 ^4 
4qi4 Adi duA AARdd A4lAdi&s qiuvudi hiA d. 

S(s) + o 2 ( g ) -» so 2 ( g ) 

[v 2 o 5 ] 

2S0 2 (g) + 0 2 (g) ?23 ^ > 2S0 3 (g) 

d< 3 R £i4Adi6.$ qi^A HisCldi dldqidl hiA 4 \d °s aas ^disi diA hs^Ra hRia dA d; 
de$* gidiAdi^ qi^A vMA ds4 d’w d<s$%RA hRuh'i sihqidi hiA dl ^hihhk m nqi4 dA d. AA 
^HlHHld dC-$^RA HRlA l Hl&Hd (H^Cy aA &. HlRlHdA dl4 <& dfc A$l 6&Sd dWdiqi4 dGS^RA 
hRia A«i 4 dAid d. 

SOj(g) + H 2 O(0 -> H 2 S0 4 (aq) 

S0 3 (g) + H 2 S0 4 (aq) -> H 2 S 2 0 7 (/) 

hiRlmh 

H 2 S 2 O 7 (0 + H 2 O(0 -» 2H 2 S0 4 (aq) 

Aa A»dR $4 h-m. u<silM h§i hc-a^Ra hRia^ ScHitd <4 %ialh d. Adi dit5^d Ai4Adu$A (N0 2 ) 
q^ d<^^ dc-$;> ^iHiidi^iHi HiG^iAdd din d. hi h«[A 4 Hddi hRi 4 q^ diswiqRU d4 44. 

HI HAH 44 H«il y». A4 de^Ri nRlSdl (3dll?.d hR HI^RiA H^CA d4£ dMi [q[Adl (3H431 HIH d. 

(2) di-^Ri nRlidl yi|m4 (Properties of Sulphuric Add) : 644 hA h4owU“h 4 d^Ris 

hRi^ 4 dis de^^Ri hRi4 hA h& hg^Ra hRia d4^ 6 h43l «uh d. h4 hihA Addi ^m.44 nonid 
4*i 

dis d<^Ri H[dAdl ^m4 : 

dis d<s$^RA hRi 4 Aed h& 4 viR.4d qg nqi4 d. A4 98 % HjSC^ hA 2 % hisQ. 4h d. 

A HlGdAddSdt d^U qA d. A AlAd hA d«*R Al^d 4l«tlidl^4 hA d«SR 4lHLAdl^-i 

qi^ni HiG^dd h\ d. 

C(s) + 2H 2 S0 4 (aq) 2H 2 O(0 + 2S0 2 (g) + C0 2 (g) 

S(s) + 2H 2 S0 4 (aq) -» 2H 2 O(0 + 2S0 2 (g) + S0 2 (g) 
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A (351 hBH 5 (Rdlt&Gbl d. rL«CL ft4 (3H«iloi 554 Hdft °S 5lLHft4 5LH4 

Hi d. 5US a&qjR* hRu 5lkl, 510101, C-U541 H5 H^ dl ftni4 HlSft E5 55l ftdft Hiofl dlft d. 
A °g HHRl HI H[$U Hldft H5 H^ dl 45(4444 UUift 44 HlHftft dl4 d. dft HLHift 
5tisl 5^135 h£u 4 (351 <4tf4H5 H&H5 d5U4 oyil4i H<j[rtHl 6151 51HSS>4. 

Hflfa 1 ^ 

5US 5t4$Rjl§5 hI^U dl (351 (ftvSllHi M.Sh.5 rtSQsdt oji?ih44 H51511& : 

• 5UHHH H5 1522^h 4 4ft HU 4. ft4 %Ust dC-^1^5 H^Udl 4il £4 dlHl. 

• dH, dH l522%HHi 5d<Hl HEl^ HHCdl5d 55dl 5tft. 

• HHCdl5d 55dl dHd 2522^4 5tk-ft HU, 5l«U Vldl HEl$4 4 hI H«Ul. dH, HM HIH 

£ Hl<^ 511 5l5<ft H^ dft ? Hii 5l<«k, dlti&Yd Hft HlG&Yd diH H51H d. 5Us< ^£^[^5 hRU 
HUHl 5d<Hl dUS^lYd Hd HlG&Ydft Hl§ft 5H3ft ^ 55. d. HUHl 5tkdl 5l&id H«ftft 5l«U HEl$ 
d5U £522\HHi HH51H d5U H4HI 5d &. 

C 12 H 22 O n (s) ^H 2 S0 4 ^ 12C(s) + 11H 2 0(/) 

HU (5j5b>) 5l«ll HEL«i 

• 45 51H5 (II) 51<£2(CuS 0 4 -5H 2 0)4 4ft 5$fc5HH HEl«l fill. HI HEl44 Vi 44. 

• HI 1522^h 4 5U5%&5 HJ$u4 4il £4 6ft4. 

• dH dH l522%HHi 5d<Hl UEl4i HH<Hl5d 55dl 5dl. 

• HH<Hl5d 55dl dHd YSllft l 51U5 5l<42dl 55 [15 4ft 4ft ViH Vl4 $5HIH d. 

HI HHl^ 5R§1, 51U5 51<£2 (CuS 0 4 • 5H 2 0)4 5U$ 5U5^lft5 h[$U (3H5HL«(l ftd'l 5*k-l 55&5HH 
W (water of crystallisation) |5 HLH HI 5ld H«l4 Pl$«l 5LH5 51^2 (CuS0 4 ) 5lH 50 |dl 
<^IH d. 

(CuS 0 4 -5H 2 0) ^ H 2 SQ 4 ) CuS0 4 (s) 

Ht 51^(55 H[5Udl oj^HHi : 

HE HC-5^R5 H.($tiHl 10 % HC-5^[l5 H^li Hd 90 % HRQ. did d. 

51W 5tC-5^^5 H^lid HL'iQ.Hl ^H (3^5ld HE HC-5^^5 HRii Hdl=tl 5L51H t9. HI EWld 5 R4 
(3rH-d «lcft dlHl«ft Hld4 HdR4 H55dl §541 0ll6HHlHl HIH d. HI dH^ HlHSA ^5 

[HHR HIH d i 5] 5l« HRl4Hl Hl>iftd (3H^lA HE 5165^(^5 HRl4 d Hdl<l 5L51H ? ^$5 

Hdl4 5151H; HSl ^-ft ^ d ^ TO 51W hRUHI HISft l^lH cHR °£ Hl2l HHRIHI 

or4 (3cH~t HHl«ft H^lidl 0'l2l HlHSft H5 Hft El0iHl4 5L5Hdl 5M d. 

• ft <\5l Rt2HHHdft <m. HdlH d. 

• ft Hlei 5UH HBHl 55l Hle^dl 51^2 HR dHl 4lHdl^l^d Hl^ (3rH-d 55 d. 

Zn(s) + H 2 S0 4 (aq) -> ZnS0 4 (aq) + H 2 (g) 

Fe(s) + H 2 S0 4 (aq) ^ FeS0 4 (aq) + H 2 (g) 
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cl Hic^ti hia*u 64, dLtf£iA*u6A l AL4Aa y.A hBhl a^I Hi^l &<£a, uusfl. Hdqi Aitfd 4 i4a*u6a 
CU^ HdiA d. 

ZnO(s) + H 2 S0 4 (aq) -» ZnS0 4 (aq) + H 2 0(Z) 

CuO(s) + H 2 S0 4 (aq) -> CuS0 4 (aq) + H 2 0(Z) 

2NaOH(s) + H 2 S0 4 (aq) -> Na 2 S0 4 (aq) + 2H 2 0(/) 

CaC0 3 (s) + H 2 S0 4 (aq) -> CaS0 4 (aq) + H 2 0(/) + C0 2 (g) 

cl raiRhh Ai4da h«m.i 4Rhh ^ihai^s %u*l uBdi Ail *1 Rhh =dc-£a Hd Ai<*k ^ihiaw^ 
(3cH-d Ai d. 

Na 2 C0 3 (s) + H 2 S0 4 (aq) -> Na 2 S0 4 (aq) + H 2 0(Z) + C0 2 (g) 

2NaHC0 3 (s) + H 2 S0 4 (aq) -> Na 2 S0 4 (aq) + H 2 0(Z) + C0 2 (g) 

W^ftA HBUHidl <k dlt^d fowled H S SB clH dlqM clA G$Ba l 4LHHIHA hRu 
a 4 d. ^A dltfilTM UlHl^i RlWlUd *UH dl cl dl^l'tfd %l<£a (HliU SIR) H^l A. dl^jlTfd 
'RHl^ R&UUd did dl %lfi£a SIR (daW SIR) HdA &. 

NaOH(aq) + H 2 S0 4 (aq) -> NaHS0 4 (aq) + H 2 0(Z) 

hRu %R 

2NaOH(aq) + H 2 S0 4 (aq) -> Na 2 S0 4 (aq) + 2H 2 0(Z) 

daw sir 

(3) Wi-^liA H&Adt SuHRik : 

Hid?., vaiRaA, ruhl, ioiil, qiglA (ftaiA-a), u^-a, Baw-a Hdiddidi SeMni. 

HHRlSlRUHl IRUdfilA U&l4dl ^dAA^LHL MBdA diB. 

HC1, HBr W Hl&A clddl StRdUll »ta«VU Hll. 


r d»t ^ ? 

dLC-lHL Willdl 114 dTdl ^lil HM. 18 d4l 'tf 4&lT<il4 q.ddl d4. HI d41d HHlcJj dTdl A^dlHL 

Hl«l d. 

k<HlA HHWdl HklcJ di4 : 

HHlcJ, dTd. 

CHlClA E*4l 

HdKi 

Al^d 

Hd 

faaiBld, Hlild, AL&ildl^a, Sc&aiAl qSftni Al&ld dTd t9. ft^d- 

ft«HlVd Hd RJAL AlHHL HU*ldl $l*l6a, Al^d^ d. 


Hd 

HdWlclHl Hd HL'iO.HLHL %&ll H&L^hI cl dlTR dlH £>. d Hlild, Hl«l, 
Sid, i°L«U Hd QXWL qoftnL MJil dlTR dlH 3>. 

HC-SR |pldWLA diOt Hd H^AdL U^iM HdlHHlHl WIH &. 

dl^il^d 


ddwlcl 4 <Hdiq.Hl4 dl^®^Ld hBhLH'i, HHlPlHL <U«jdl ScHL€.dHL. 

dlti^Rfd 


HHlPidL dl^dl ScHl&dHl 4lHdl6|lVd WLH d. 

Hll&m, 


®=ld ^d^l H*l &ddnBHl Hll ddLHl4 HL&HW (3HHl4 
G». 
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r i 

HW d?.H 

(?HUqiA : tM) 

3 hHl<j drqidi %i%u*dto ^iH^S : 


3HHI<1 diqHl dfrldA apftift 


\ 

HHSL2 dsfl. 
(3H.HCU6 : 3HIM1RH) 


Pl^d. Hd (3*Hldl 5*M.Uijr 
(MHCU& : [cLSjjd^eUiiif) 


o 2 (g) 


^Irjj did! —> 


-*■ *&«U64 


H& 5HBU 


-» UBHI «lr{L d«tl. 


CUg) 


■* SHHL^dl K-lRl^ 


H, (g) 


-> Wltfl gl6jl& 


tilted '■RHl^, q^J. y.&H A«U*0, A ^d’H *iGdcq *Riqdl d*(l; MJil cl 4l«Uil6^Vd ^ 
(H 2 ) I H-H dTd. %ll«ldl wiltfd %*U*A ?dEclcq H*lA d. 

qt^j 3disii0L£ 6cHi£d : 


CH.(g) + H,0(g) 


Ni 


1073K30 HR 


* CO(g) + 3H 2 (g) 


CO(g) + H 2 0(g) -> C0 2 (g) + H 2 (g) 

HI (3Hlid qi<&lMU* HlXddl (3HHL°L SlRl ^ Pl^dPKHl'tfd $31 ^IHtil^lTH. <U^ H«l4 

ttilH d. 

ilHtiltS.&TH qt*Jdl (HlCti ojeiHHl 


r 

VllMd, otoJMd, 
%qifcfo£ld 


ukQhL HsU=H 


?£L«CL dc-iii qi^ 


n 

R-RHH xA d8*d 


4lU&t6$tafd qttjdi ttaiqfoi 

o 2 (g) 


ildtil^l'tfd qi^s(H 2 ) 


-> hrO. 


Bis m^«A hM 

^hi »a«ufe _ > ^ H 

Cl 2 (g) 

—^ dltijlTfd StlRL^ qi^ 


?j*Shswl 4 olwwfl 

Hfiq HLcJs 


-» H^qcff Hic^di kiRqs 
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+ 

(46 : 3 : 1) 

N 2 (g) 


^PlUl : a44pfcu <U$j a4^l4 &Hl6d (4<>R Hfitd) 

200-300 HR 6HU31 4^ dlHHld 

773 K > HHlAdl <U% 273 K > mi4 HHlAdl 


+ 


ai 2 o 3 , k 2 o 

(m^i) 


3H 2 (g) 


773 K[Fe]^ 

aT 2 o 3 , k 2 o (na^i) 


2NH,(g) + (3»U 


«tt«|dl <HlIrl4 


viR4d 4a ain 4*di dc-til mMh'i h[4si*i 

AnLPlat ^LHiaPaii ^SIMhI : 


■yc-tln zmi 
(4>Ih d*U 




HCl(g) 


°RH CuO(s) 


0 2 (g) 


[Pt]1073 K 

HI 4 HlHddl HR’j 
^4h saw 


-» 4dl.ld.HH 4<HRl6.S 


■»4W Hlrj; 


-» dl6£4 =HL4HL^4 


dHUiCldi HsU<H kl<J dl^jl4Hlt!>4 


H#* |6*dHi4 ^4d Hd %Wll3fd 4d dA H«t &. ^4?ld4 ^iH^i MJil *Rl4 d. 

FWtel : <y4ddl HaiHdi4 4^ (rlM^il 4*dl % H6(d (3HHLHdi HHIH d 44 $LH 

(Frasch) H<s([4 44 d. 

2H 2 S(g) + 30 2 (g) -> 2S0 2 (g) + 2H 2 (g) 

573 K 

S0 2 (g) + 2H 2 S(g) [Fe 2 0 3 ] > 3 S(s) + 2H 2 0(g) 

ddld <41x14 [*H.[ddi diddl HWI^hMI $£l H16H44 4Ri§l H&kH 'RLHdl 

dTHdl <4 4 44 *^44 A drHdl HH^Hl i H^Hl 44 &. diHdl HI apH^d HH*3Hdl 4 Ht^Hdl 
44 d. HH^HldL *RUH[i|L4 apHdl HHld 4.H d <HL(xL4 ^LHHl <£6l $6L did d. H<3RdL 44 ad 

H=R*Udi H<SR Hd HLdlB<H[d4 H<3R %<U <4 HH^Hl 4lH &. 

^ WK 44GHRi »Sl 

369K 4 4dl dlHHld 


OWkJWl 
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1. uAi UM Hl£ 4*1 Pl4C-HlHL«tl %U«il [d^-d H»6 b$L : 

(1) b% HK14 dTq. udiil 4 d d ? 

(A) Al®k (B) dl^lW. (C) SllPH. (D) 

(2) Al4d dTd 4*ldl Mil il4 did H&dl d4 ? 

(A) 4ldA<£lftd dl^ (B) 4lMMlG*WK dl*£ 

(C) 4lddtfSjhM dl^ (D) HS. *K$U 

(3) 4*ldl ^lil iHl d2W WHld4 d ? 

(A) C0 2 (B) S0 2 (C) P 2 O s (D) N 2 0 

(4) 4*ldi $4 di^ Hiittni d ? 

(A) h 2 (B) co 2 (C) nh 3 (D) so 2 

(5) $«lldl ^ Wli dR«li (Gto4£d) d^li 4*ldl ^il Sdl dl^ (3M.%>lHl Sldld & ? 

(A) NH 3 (B) S0 2 (C) H 2 (D) co 2 
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(6) 44*ti 44 mi 5hRu4 wuhsi 4 A&uni hiA d ? 

(A) HN0 3 (B) H 2 S0 4 (C) HC1 (D) CH 3 COOH 

(7) 44*11 44 Ml CIL^ fca-ttQfl & ? 

(A) C0 2 (B) H 2 (C) S0 2 (D) NH 3 

(8) M/SilM ^HlfMl GcUL&*t 44*tl 44 ilSl d43r 41 d ? 

(A) A1 2 0 3 (B) K 2 0 (C) V 2 0 5 (D) Fe 

(9) 44 MlAc-l X =*Hd Y Hlfc %il4 'fcU H*il<il : 


‘X’ 

‘Y’ 

(a) Piwfel 

(l) 4u£ [4A 

(b) dltipjA ?HRl4*i (3cULfc*t 

(2) $l?l 

(c) hRl^ GAUM 

(3) &K, U6& 

(d) 3HHIAHI <W& (3 ALIM 

(4) *il¥U& 

(A) (a-4), (b-3), (c-2), (d-1). 1 

(B) (a-2), (b-4), (c-1) (d-3). 

(C) (a-3), (b-2), (c-4), (d-1). 1 

(D) (a-4), (b-2), (c-3), (d-1). 

44 mlAc-l x ?h 4 Y nil %u4 ^ h*h4 : 

‘X’ 

‘Y’ 

(a) R6U&&H 4^*€ 

(1) 4L4AWL64 clL^jj 

(b) 615HKL4 Hdtq.2 

(2) %L<3^Rir =41^.4 

(c) Pi4«i «4[4=>i 4^*e 

(3) 4L*Wl6ilW dlijj 

(d) 44 kic-iil q,i^ 

(4) %L<3* 

(A) (a-4), (b-3), (c-1), (d—2). 1 

(B) (a-3), (b-2), (c-4), (d-1). 

(C) (a-3), (b-1), (c-2), (d-4). 1 

(D) (a-2), (b-4), (c-1), (d-3). 

44 wiAei x ?h4 y h& %u4 4^ h*u4 : 

‘X’ 

‘Y’ 

(a) 

(1) H 3 P0 4 

(b) ?hRi4 

(2) H 2 S 2 0 7 

(c) 5HlR-lHH 

(3) H 2 S0 3 

(d) G'la&fts =4(4$ 

(4) H 2 S0 4 


(A) (a-2), (b—3), (c—1), (d-4). (B) (a-4), (b-2), (c-1), (d-3). 

(C) (a-3), (b-4), (c-2), (d-1). (D) (a-2), (b-3), (c-1), (d-4). 


2. 44*ti 11*4*114*4 G-d* <h4 ; 

(1) H*t *qu dTdLd'l 4 HlUl. 

(2) q.L«i HHlcj, dMHi 4 fol&SL *ll4. 

(3) ML 4 =11^=4^ PWISL d*U & ? 
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(4) &>a H«(M (3cHRdHi 4«U ^ Ue,l4 W&£ q*i d ? 

(5) <4iR ^HlPlHl *ks& 4 ? A4 ^UdlH^LS yp. C-IHL. 

(6) hA. HH^Hdl 4 ? 

(7) %l<3Rdl ^ HH^Hl <4Hl. 

(8) ^hiPihi qi^di w-iIh jaqa.4 R-rh^u-h u*4 h%r veu<iL 

(9) 444 JiB«U ; i>il4 4 h<^ 4 3£Hl, dlH ofltrLSr G§l[cl Mitel : 

(i) P 4 (s) + 50 2 (g) -> . 

(ii) so 2 (g) + h 2 o(/) -» . 

(iii) P 4 (S) + 6Cl 2 (g) -> . 

(iv) 0 2 (g) + 2H 2 (g) -» . 

(v) Mg(s) + H 2 0(g) -> . 

(vi) 3Fe(s) + 4H 2 0(g) -> . 

(vii) CO(g) + H 2 0(g) -> . 

(viii) 3N0 2 (g) + H 2 0(/) -> . 

(ix) S(s) + 6HN0 3 (aq) -> . 

(x) S0 3 (g) + H 2 S0 4 (aq) -> . 

(xi) C^O.jCs) + ai« H 2 SO 4 (0 -> . 

(xii) CaCOj(s) + H6. H 2 S0 4 (aq) —» . 

(10) 444 hBhlhihI \a4 PRid | 1 4 Mitel: 

(i) □ + H 2 0 (0 -> □ H 2 S0 4 (aq) 

(ii) S(s) + Q -> S0 2 (g) 

(iii) | | + H,Q(Q -> H 2 C0 3 (aq) 

(iv) S(s) + H 2 (g) -> □ 

(v) 2Na(s) + □ -> 2NaOH(aq) + H 2 (g) 

(vi) Zn(s) + H 2 0(g) -> ZnO(s) + □ 

(vii) CH 4 (g) + H 2 0(g) 1073K30HR > CO(g) + H 2 (g) 

(viii) CuO(s) + □ Cu(s) + H 2 0(g) 

(ix) H 2 (g) + □ -> 2KH(s) 

(x) MgS0 4 (aq) + □ -» Mg (OH) 2 (s) + (NH 4 ) 2 S0 4 (aq) 

(xi) S0 2 (g) + 2H 2 S(g) 5 ^k > 3S ^ s ) + 2H 2 °(g) 

(xii) 2S0 2 (g) + 0 2 (g) jgj > 2S0 3 (g) 

(xiii) CuS0 4 -5H 2 0(s) + W& H 2 S0 4 -» | | 
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3. 4*Ut HMtdl Gd* <H*4 : 

(1) ddildl <HL(xli! o^l)H.4 ‘SPiUdl. 

(2) 4lH»il6jteM. dl^dl CHlCrLir o^lHHL WiLWl 

(3) 4l«Uil6^lW, dl^dl &H«iLoH <HHl. 

(4) qj^di o^=LHHl <hhI. 

(5) ^HlIrlHl qi^HicQ. -Ufifti *ta=Wl4 *llttU64 M/SiCrHl ^RUHPIli <HMl. 

(6) ^HlPtHl eu^-u 6vM <HHl. 

(7) %U$ldl <4[cU ajjSLHHl wi 

(8) ddHl 5HRi4, «U*i Hd M^d dTd %U*14 %l%U*lRl& Mft*U*D. MlWl. 

(9) %u«,di (3HHl4 wwl. 

(10) 4LHIirHL^4 euijjdl C^lIxLii OJ/SWfll Cddl. 

(11) %U*% 4l4$Hl64 dl^dl (3U*M Vftwl. 

(12) HRUdl (wM c-ihI. 

(13) d*Md *UUl : 4$ 5>A H& ?hRu 

4. 4^dl tt*4dl PlsiddR (3d? 3dl4 : 

(1) H%>l$ll«llH'l ■SlHdl^il'Sfd ciL^s Hdl<Vll4 H-Sitrl 5Hlf[cl ?lfed ?lHWiL 

(2) 4LHdl6il^d q.l$j ?44[3li (3cUl&d ?L?lW.telir ?t4lr?il ?ifed %LH%4. 

(3) 44Fl*U *MPlS (3<HIAd HlMl U<si(M srI £?l. 

(4) 4 s <h 4 : ?U«,dl 

(5) HRlSdl (3cUlS.d HlMl ?wi PlR. WVWL 

(6) H6 4BUdl IKllHfili VOwl. 

5. 44dt U*4dl *J6l?t? Gd? <Hvil : 

(1) ^Hlcj, ddildl IRUHfclS ^1X4 Wl4. 

(2) =U*j,dl %1 ?UHRi& ^LHmI VOWl. 

(3) ?{<£?dl Piwfal4 $1*1 H<S([rl d>il4. 

(4) HGfl 4l4«u64 dl^dl %L%UHf$L& 0 ^lHHL ddl. 


ottikjwi 


191 





10 


mfci«?r sicneTi wA mfcw den 

(Mineral Coal and Mineral OU) 


10.1 HMlddt, (Introduction) 

\l«4 U*dl H4$l HpWidl mAmi AlH ^i€l, di<4 H.A 4dl %4 HkJMl \«l dTd^U hA d. 

HSl HSIU*RI Hptal A 1 A4 dHR ddildl AMhf4 dlH d. ^«4dl Aai«l44 H%U Htd'tf (mineral 
coal) hA H£lRlHH %Hl kmii UU«iS Hl°l 4[d*il(Ai M«l4 $S>Hd HISllHl hA Hd*4.(Adl HH$tH44 <H.Ami 
d. cl £^A HiMl ^ °6 HtiTd.4 hA HPl<d4 HPl'y dH[d d. HIH, Hft'tf AmAl hA A^lRlHH |WdHi4 
H«ldl HHcHdl (M-4d d. hR^T AmAl M«ll HUs %Hl HfclA d, % AA (3^1, H>k Hl«R 

4?ld (Thermal Power Station), Himi&dl GcHRdHL hA Hl^dl [AvsAsiHi ^ (3 HmM &. A£lRdHH HHHl 

3«r 4 ntd'y Am ^isimhhT. h*j d. Ani (M wi Adi hhi4hi 4 niilA 4$su, m«u hA 
HAHHl4 dHl 4§l W HlHl HU*ii *Ami &. A|lRlHH (AIM HlH^d irlAl Ht Rd4 dC-fl. hhi 4 HUH d. 
A|lRlHH HSll Adtodl^ (A-HSl d. Hpl^ dm ^4 ilAd hA did H^lHdl HSU HHl til^liilAd^ 

{km. 4h d. d|H*id Ani diiS^d, hA HiBwd^d hu4 hsi 4m hhisihi «jitr 4h d. hIM 
Ami^ Anad A % ^ohi5h4 AU«i4 4h Adi hiHr ;u4 &, %4 *4A $u $a wil44 h«i4 hR* 
Am $fcl JUrR^s 4.H &. 

h^iRihh hi^hi, AdlR-id, ibim, ^A4d, Sl^rsi Ami, hi*h <2 <w> Hdrddi hihi-h (wM Has huh! 
A^iRihh44 hA d. hi Has hu44 6h4h m«idsi d&£ hA (AIAh <yoniA him. d. %h )* Hdi4|d A^iRimh 
Ah (LPG) hA ^A4d4 Ohmi^i Hvi«*i wusiiHi ^AuS mdmi4 m«idsi d^U; oibwi, $kh 4, A^iAidHi 
Hiirn A«id«u H&di mrndsi d^fi, 4avuil, loim APw. hA\ di<i44 m«idsi <xl& him. d. ^i^ieaAi Ghhi^i 
^Ml Hdlddl Hll HIM d. Hl^ldi $>l4 HIM.14 ^ ^^Hld hPi^ Am4 hA h^iBimh d. Adi &HIH Hl^IdS 
®dd «IAM. d4, iRSl l A44 ilAd hA dl^lAddl HMl^4 (ilAtdi dMl^4) 44 Hldl4 dA d. 

10.2 MpKf Am4 (Mineral Coal) 

hPi^ Amul ddwtA hA hisHAki h«iA4 hA Adi naAdi e.dd4 ^«4di Aai«i44 him hih d. 
sAA hA nAmi ddw(A ^A hisiIAi ^«4di umiHi tawi hA 4i A^iAmi m. ^«4di Aai«i4 °x 
§lhi emiA hA dinniA dd*u[A hA Adi naA4 ^imiH^is hBhki hA 4ai hhisihi [Anad hiS A*j h[A^ 
Ammi4 ^nid^ hih d. hi hsrhi h(A^ Ammidi mrndsiA hRh mrndsi (fossil fuel) $A d. hIA^ Am4 
^d:HHlM Sl^-Ald (Non-renewable source of energy) d. RlHHi h(A^ Am4 ^H<A 4d, HAfetl, ^.A., 
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(q$lld ?ild e^Aicilpj 






<tol, dl<4d, Hd <HRd44 H«(l Hid d. <HRd4 hPi^ MC-RU *$*{A OJRHS, 4d did, HlRSHl, dtein 

'H°ll w l h 4 H& dtoi.4 H«ft Hl4 d. ojSRlddl dkl<g4 dldOLS4 HRldRldl PRdlVU Hd A394 dt-SR^rd 
PlM JUrRdL HPUtf £l<H4 d4 Hl4 d. 

Hides’ 4c-Rll4 ^dc4 ito, (3d*id Hltflddl HHISLHL dltiglTfd, *U$l, ARAWl, wRLHH 

cR& dTdl 4<tard $4 did d. MpW 4<a4 HSl4[d$ dfcl4 dSl *Rl4 d. Hpi^ iV-Rlldl ^d HAlSl 44 
d : 

(l) 4,2 424 (HOKHOI 28 % il<4d 4d d. <HlA4l44 ddl SteUHldl 3dld*4 dldPUi Wl 42 Stkld 
d. 44 Mdl 4 <h 4 d§l $4dl4 Hl4 &. 42dl faad&A Ptod(destructive distillation)^ H%tl Hdl444 
4§l, H&2ld (CH 3 COCH 3 ), H&ki hRu (CH 3 COOH), [4ldiC-l (CH 3 OH) 4»W d4d 44*^4 

h4 &. 

[4°dl^2Hl 284 30 % Altfd did d. 44 <dl*d4<l-l $<4 h 4 4^ dtt did d. 

(&>di624 to (6l4) hrr 27 did d. 44 told 4F^dHi, to fa^dHdto h4 

dldl 421 64d4 < H«ld*il d4£ did d. l&HllWl Gd4d $WrI 4«lddl4 did d cdR 444 Hd?ld3d 
AlasR h 4 d. %4 d4d di^iuto, &4<a, &4 <h h 4 4% ddito did d. 

(4§(dd £Ul%ll4 <H°l<H°l 78-86 % Al4d did d. 44 dl*d4c-l $<4 h 4 «lUl 
HHU?l4 did &. 44 to-(M HRR 30 iMl'gGRUH -1 did d. 44 (3ddl°l 4c-lL&dL (3rdl&d4 4d^ 
Pl^ddl (3dlied4 H«ldm d4£ did d. 

Htotfc Htd^ 4<a.y.l^ dfrdid oisild d. 44 GRLCHd 94-98 % Al^d 4d d. 
44 4^i hhisihi di'dstflc-i «=d h4 oto 4d d. 44 (3 u u ((3l4) hi?r 33 Getl^r6i9UH _1 4d d. ^ 44^162 

rdR ^HUl l diy. (3rd-d ddl d4 Hd Hd^d^ HHUSL "6 4^ ^4 d. ?Hl4 Pl^Pld M<Hdl &. d'l 
44di^24 dd^id <*% did d. 44^2 to har4 4c-i 4 oi§ud d. 

10 J 'dld'y Id^dfei Fttd&d (Destructive Distillation of Mineral Coal) 

alHidl 421 [^2 i£ 4 Hld^f imi4 1273 K dlddl4 ORH Aldl4 H\h d. ?HIH A^.dl4 Hl^Hei H6l4 
^2i m. 4 d Hd Ra^di todi <hi°i4 hi 4<4 d«(l q.i l 4 har 4i4 d. hi orh =h^hi4 hrCIhL ^i44 
iil iM d«0.Hl44 ny.R i^di4 hi 4 d. hi4 hrQ. 4 «i«d 4d 4di h&i4 hisUhl s 4 d h.4 4<w. H$i<d 
dti4 ditoi 44 44 °m d. cdRd4 hi di^Hi HdR 4it<4 d, %4 ^ *fl4 or4 h4 %iG4 hi^ (3d4ai4 
<4di4 hi 4 d. 44 Hidsl aWi%i d^ hi«i 44 ^14. Riii4 Hiil iM\. 4<a4 ils d^U Hl«inid d. 4 
H«id* 3 i d^ll h4 <4h 444 4ent Hdiddi4 <Wdd d. 

disfl.4 H5a«d h 4 44 44 oi4<4 ii4 4ir4 mi4 dtisi 4iH^ i4did d. toi, 4 lh^ 4 Pusic-i Im. 
i^4 4 hm d4 d^ dHd °sd\. °m.% l 44 dsii (3ddM «<4 d rdil 44 Gdd wm$. 

y.idi^ ^14 (di[4d 144 4 c-ruA HRi4d4 c-n44 44 hwi d^U (3d4ai4 4di ldi4 Hiddl d«4, 
di^ 44dl (3d44 da4 ai 4 4di d4 dfeiHdi Aa4 v wi d^U (3d4=i4 &did d. n43wu«u4 nPi'sr 
4c-idi4dT. Mcto, 44(ddi, 4a2R h 4 ddi4 ^id d. hih, itoidi [44?,d4 H^icddi d?.i4 
h 4 d. 
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nqfit 1 ^ - 

HHd AIH4 5^A 4il Hpiv A&.A A. <4® *lA A%M.4 hL ^ HlSfl. 4. 

Hl^lrLHi t«S<*U HHLSt %llk4 HpLV ilHHlA ^ &»H4 Ail hA cLHL«A 4A«l4 
HI'hA MHO, <hM A%k 4»U MHR Ail. 



*Jwl whm. Hie, trsuil i mkIL <*M A*M«£ki dRfcA ilaaK. toll *i*il d. a%k«H»u &hvu 
chioI hoQ. hlwA qi^ Hdi* 4 ah&. hi -tafl.-u &si n®A a«i<>i4 &ua.«£l aw«ti4 «u*j 

WWU hR d. HI «U*i AieiHH d. Hpiv StaUfllft AHd4,Hi % <Hl=l Hlil iA d clA 
AlA aA &. hBhL wPlHld (3cM.~t «lcU toWrlHL^ ULSQh'L 411M.8L «UH d. #4 A*M OLa Bl2HH 
Ah* 4 nee4 Ail *iaih d. A eiiei (fen^A p& HdiA d. 

aU : 

ilA AlHl-^Hll i»l4 HHd hA G&l<J Ufcltf d. A4 Al*k^ HHL51 CPim 80 % dlH d. A 
^HUttfcd HHdSl dili VHcu^U (SdUfedHl dH^lH &. oftH Al<Hl a\A UVQ. H15Q4 Vm Will AVtl4 Al<4d 
HldLirtUti-S hA dltijted <lL$j PlAieL (CO + Hj) H<?1 d, VH<U^ (water gas) aA &. 

C(s) + H 2 0(g) -> (CO + ^(g) 

ala vm. wqi»j 

a\a4 Guhlh HHdsi dili HiH «uil d4. nicj, A4 Gntoi h1a%u&hWI tomi h& 
&4A«ldAdl di& *UH &. 

Mm : 

toia* ^l-alhi vt-i h«u 4 d. clnl ^»vA faftn jiaivu ai«WAa h4v 4 din d. hshuwi q4ni 

A4 6hm1LH i*\A, [=LWteiL, $I?IH \HlHl, »4 h 4, 42dl«il tolL AL<4 PiA H£l44 HHW2HL HA ddi. dULHL 

hl al<4Pla Hei«tt togaA ne& ^IBihh ^a«ilHi4 ^HqqiHi hiA d. 

aWW : 

ileiolHHl Al^d HL4 aH164 hA 4%l kdlA «U^H dl^ilAl^d H*ll^4 4 h d. HI «U^Hl^ PtHSl 

eddeQa 4«u4 A4 &h4°l HHd<si dili tun d. 
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10.4 (Petroleum) 


4a 4s HHdi *(ten. *^4 ui4d hhh 4 wstl.^ &• Aani.4 H%tl hr$l« & a. ■<$ 50004 
*isur ml corihi 4 4k d. & a. 19004 4d4 €1 «=il nil £?r 4 di^. qiRkil dldi4 (k4h &. 
Hdl<HRd^ aWIRid SUk TO 4dl va£l a«l4 (& 4dl H&lkil (3HHIH <& 4kR S*dl4 Hl<*j, d$l. M 
M TPHl^ ^*44 [4^444 4i«l4 4a ^ dl^ HliRHi 44 H«R(1 (3l6di, % d4 ^4 kRa Hpd d*U 
\ma. u.d., ai^di aiHd h(m. Q>(4.is4 Hi<i da 4si hhki 4 HdR hi<*u utfl 4 h'hi Hi*wQa hu 4 
a^Wsl (5lil vdi Hd$lH34 d4 anvj. d«iid ^ d. oj^idHi 4«u *Lw hi 4 v4d44 =u*i HdR hi 4 d. 
HIH ttdi Hdl<j (3cdRd HRl>4a4 H&dl \dM. H^l Tf «Rj>. dia4 4gl&HH £plHL4 (M4 

^^Hid4 4% <hih 4 d^ <hri d. si44s wihf4di |a 6dutd4 h$4 <hrl hsi 4^(&hh 44 
4»t &. HI 44 Hl^PlS $>l4 ^l&HH k^ HHck^ d. 4£lRdHH4 H«t M4S*j, 4a (hPiv 4a) «UH d. 

URL 4(ddl(4s dHHHi H^sHl 42l«l4 &2l4a dd*k[4 h 4 HUSH^Rdl Hd$l444 
HPw 4a4 (3cH(rl «ltf d. HI Hll \[«4dl 42l«l4 ^4 tHlSl, or 4 Hd ^H®4 h k4 HHckdl <HRl 
da. h9w da hrQ. %ik (ka^H dd^ dd^ hs£i4 oj^ihIhi rial 4s$ «uh d. 44 44 Hi6a (crude 
oil) HSl s4 d. HlHl-H 44 Hldl 4aRlk4 (3HMI HSS 4s&H HHd did d. Hd 1 ^. dldl ©4 dkl 

&Ghi& ddvt[rlHl4 hRhhI aiHl d^ %4 «iM hBhi t^Pidid H^iRidH d. 

4aiPti a4all (Bertheiot) 44 Hand »^ai i hisQ.hI ^ai Ai«4d 4idiiai^44 Hi6s4 dicjj a44 
Hfedl4 4Rl&Rld dlHdl dl^ ddl 4% k(l H6l^ H-*U d(l. WR H-lR-ld (Mendeleve) H^ ^4 l 
Hi^Hidi iia.164 H&.4Hd hi 44 Bdi4 ^iRidH %di h&i 4 a-di da. hi PiaRK 4^ dsn daiPtii?! 
Ik Hi’al ddl H«ii hhi 4 HPi<y Aa4 Hdide hw anwtl «i&ufl. n4. 

kakdR di4di £di 4&di nidi d&i4 ua 4M Hiddi ddl. 4 widini 4«idi4 &di d^ A4 

(3HHRI *l4 ddl. a^JHa ilH^(Samuel Kier)^ ^Faa^lPtdlHi Hl'SCL Hl^ ^dl 4&dl Hl^fld Hpl^ cla 
H4 Hl<4 d4- 4na (George Beal) Hd ^aHd (Steelman) da alHdl HlM iu4 VU.4 cldl 
HiaiPli 44 (3HHl°l i^dl4 ddl. HI ilH H4di )i(Edward Drac)4 44- ^ 4Ria4Pl*UHi 4 ad4 
4dl 4tdl ml H«ldl aid44 ?IR51H i>4. 1859dl HRl« H[^dl4 27 dRl4 (l|a[cl£l (Titusville) 
diHdi hihsihi 44 21 42^.4 ®^l^h 4 4a h« 4. 4a4 hi aiuaa ^4 ki. 

S&A. dl^Hini ^4 [44d (CH 4 ) Hd l4 4 ftl4d H^lddl dl^iUl^d4 PlSKl did d. HlHl-H 44 

4^iladH ^d H^ildi a4ai PiatRHi aRMH ^di4 h4 hi 4 d. 

<HRdHl H(d^ 4a4 ?lAddl ^idl 4dl d4 a a lH 3 L 4^15 d4di Ihl 5 Hl4 d4. 1867dl HL 3 L%2 
HfedLdl 26 dRl4 tl^lS Hid Hl^H dlHdl ^«l«l 34 42^4 (3kl&4 4a h 4 Hl=4 d^. 444 4^4 
1350 Rl2^ 4a MddlHi Hld4 d4- HI ^dl HRldl4 4 h«IH ^dl ddl. ai(3&l Hdl&dl, Ak\Js, iS^ld, §4d, 
H^fei, ^Rihi, 6o4^, nBail, 4d, a64ia («iidHR), alaMni, dkl, [^Pifeit £di h*h 1444 

hri hhisihi 4a4 <y«4 h4 hi« 4 ddl. <HRd4 dsii 4a44 ni4ai d. diani o^idHi ha^h^, HHid, 

viGinr sloeii wilctv 4« 195 




ddiaid, aiat, k-u<h Hd dM. oysRiddi Mil &&didi 4*1 di£ crU HtuiHidi Rwiwi ^£lRidH h«U 
Hl% d. (3 tI* ^TRlddi Hdfliai dl%Mdl <Kl2iai, didd, HHIW81 qplA 'SPdlH ^2l«lHi H£lRddH dldldl 
Hl^HlFU ^Idl H«dl d. d4 $30, 4RO£, *m«lld, dOlH <H.OLL«l hA dlS,ld& dHl itlfoT. d&Hldl d2 
dMlHl H<SL l$RldHdl ol$Rl dldldl ^Udl H«dl d. CHRdHL cUwbD.4 4d dHl Rl4Rl Hl£ 

did Hd (Oil and Natural Gas Commission-ONGC) Vldldi Hl<^ d^. % dl<H.Hi Oil and Natural Gas 
Corporation Ltd d^l£ HldHld $. 

<l£lRddH Hddl M«ll Vl-j. clCdl Hdl4 £>. cldl ^>d4 dl^LM^d, HlG&'tfd Hd d^V^id 

k<dl4 4l4di dHl^dl did d. 

HS^S H^l cldl H2$l : ^dldUft 4i%i H^tf did d. cl4 VI Hltfl C-fl.Cdl«lH4dl H?.l44 

M«ll ^Qdl did &. Adi $€*4 dl^, dl4, HlSl, \S. cLot^-rfl. 4d d. 

^LdldPIli H(d^ rldl ^dcd Hftl dtf^lM^d^ Pd-SUil d. cldl %K£$R, dL^^d H^l *ilGtoM«£Sd 
HUdl HSl H&H HHUSldi did d. $21 $21 1444 H«ldl Hpl'y rl<H-j dd2d $| $£ did d. ^Rddddi ^>d4 
dlddl VUd>iil did d. 

(1) d^lftd €; ). HI H2l4 Cdi<4 ^HCdldl«ll Hfaiteir ddl'tfdl d. dlHl-d 

C n H 2n+2 d. HI H2l4 M (straight) Hd (3H\lHaidl«U (branched) 'UlBd'j Pl8U2l did d. HI PwU3l4 
W \lH<Hldl«U H2ldl^ HHia dd& did d. H^fetldl 4^.6l4rldl hA H4&dR44 dltsdcjj rldl HI HSR^ &. 

HI H2l4 dild & hA cld^ dlHl-d ^>1 C n H 2n d. HI d^Vt dl^lil^d 
d Hd cl4 «>4 did M<4d did d. 2l.d., Pldl6<a MtS^tUSld, dl^SllH^d hA cldl <^cH-dl. HldSll l%l4 
d*Sll <Hld44 4i«l4 ckd HI HiR^s d. 

HI HiRdl ddl^dl rLdlHl V H6d UHl'SlHl did d. clH<j dlHl-d 

C n H 2n _ 6 d. HI HUdi HSl dild d. da cldl [q.Rl'e H&r 4 Hd^dldl d. &l.d., 5lPad, 2lRdd, OildC-dd 
d^. dlfidlHidl H«l4 Aa HI d. 

HIW162 HiRdl ilHl VLl %dl rL<£LHl«0. d>ilL %iM dd dEldi H«(l HL=l d. HI d&ldldi 
il^d HA dl^l^d (3dVld HlSd^d hA dltS^d^Ad dUdi did 19. dl^L^d ae$l64, dldlRd vll 

ddl^dl d^Or H«fl. Hlk d. Hie^LdlC-l, Rdl<H VR HlG^l^d^ ^idl^dl d^U H^O. Hid d. °SM.l\ 
PlRRd idl [ddddild dl^^d ddl^d d^U did d. 

Ojj'JRlddl Hi6lH^ Hlcldl cU-ldi ddl^dl^ HH151 0.4 % d. °S i il\ AC-ila Hlcldl A<HHi $id 

0.03 % d. *K3R d^dldl Hld^ clc-lHl dl^l ^ ^dldidl d. °S dld^ cldA. (3d*tRLHL <£ldl d^.t-li 
clA ^ i^dl4 °X$L d. 

10.5 ^jlR-lddj (Refining of Petroleum) 

^dlHldl H«ldl H*J.« d^lR-ldHA. ^6 i^dl Hll dl6d i 2dr?. HR^cl fel^dilHl ddldlidldi Hid d. 

d^lRidddldi di^ a^Hiddi °i cldi4 hcvi 4 $. eldinl hi= 1 d. (Uiddildi dc-id h^4 hi^I aiilHini 

6Rld ddM 4d^l hA. disll ^21 dUdldl Hl4 d. cdRHlt cl ckd^ RlCHRlld PlVi&d 4R.dldi Hid d. 
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HlgA 10.2 : fok&H £14% 

A<HA4h Fl%H£d : HA A*Hm4 iXi dA6jtAA«k} <HGtoAd 4<l H6AH AVU4 d4, H%^ 
6444 (3HMl^Q. 4HA ftfire ^**1.4 H%A4dA AHA 3 lL H&H A%Hl4 &. HI &Js A<HAH dAMHAddl 4AS%A 3 Al°UHL 

A4ted 4 A Ah d hA d iasuA aAvA^, Paaasa Ah d. 

ha$A l0.2Hi miWa h^hl% >$Rah41 hAh'a h%h a 3A <a 3 iw>i HA*^ AchaoHh 4<h 4 4*14 ttH<a 
avu4 hA d. hi 4<h 24 4 4s% <41*4 hA 304 60 4e% §Iha£4 Ah d. <14 AA«iqi4 gmctMl 
vM Ah d hA &\a awwAha aasa'a h% M %% &*aasa Ah d. hi Altos vahaA hma in a« 1 d. (hl$A 
10.2) PlViRd d HIH <Al HEa 4 WHHA 4*Adl <HA 3 AHA <VHA *UH d. *W4 &H% VdA 6& 

nil hhlAi^L 4*A ha 3. d hA 4314 hijh (m h£ d. hah, hl'h hA m«laA <*4 Hdk 3 iu an! %& d. 
HL'H t9LV4Hl 6 h% 4A6A H*Uu. MHAAh'a U&1 V 6h% VtS d. Hi4 StHA (3rAddPi|qiaU. Uil4 HHlA^vl 
4*1 hA d h^. 44 6<i<H4*i£<u«Ai meihS hl'h?^ (m wa d. hi 4<A &a m<4 nm Pa4eh h^ 
d. Hl4 H®a 4 6rA<a4Sl^4L«U HEA4 H€A 3 A a 4 UAIH d. HIH, 4HL 6 cA€a 4SI|«AA«U A<HA 3 Al GUVU <HA 3 a 4 
tnvtlMtoi hA SIha &«A€idPi|ca«u A<ha4 4*Ha <ha 3 a 4 twwllHlHi 4 aai hih &. ©avAhMI w»ha clH'y 
Hd% 44 4d Aa^sai Ah d i h^ SlnitfA ha3.4 oiv4h'l h^a A<hlh 4aA hih. ha q&t hw SkilrAA 
*HV H%«ldl4 Hl^. d. 41W.HHA A HA4L HSU A<HL 3 HH 4<A 4U%AH & hA ^AAISaA Ha4 HAH V 
H2H21 Ah d. A<hi4h A%h€,h4 h%u AAh AhpiIlhi ^slHhS h^. 431 d. 

( 1 ) ^£i&hh «u^h! : hi A<hahhi C t 4 c 4 ^4hl di6iUi<4d Ah d. ^hahslI hi^ hi ha^hI 


thGiv sich«i «ei mlSnr da 
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(3U*M *Rdddui ml dddidi di$HlHi diftdi4 G^Rdini hjA d cl4 cl hi£Rh£ *u&r 

Hiddi 4d A 4si % d^ slddsfl. h«1 u>. tut, lpg, cng 

HI [q<Hl°lHl C 5 «£l C |2 %4dl «4l$jt4l«ld 4d d. HI &<HRl 4 Gcifildoiioil 343€ 473 K 
did d. A (ddld d«U H12MI H«ld% d^Ot dd^ld d. HL PUHRWMl C 5 4 C ? $fldl dl^jlM^ld HC-Rl dlilA 
sw* d^li did^didi hA d. 

HI PttHRlHi C |2 4 C ]5 %|.4dl dll^LM&ld did d. cl4 (3cK-lddRU 473*11 548 K Ad 
d. cl M^Clddi £ldidi, «dHi, [ddiddi. d*a £ikdi wi d£Qs dd*id d. 

HI Pl<HRlHi C 15 *0. C lg tflldl dl^ilM^d did &. d 523 K4 (SCHL 
dlHHlA H«l d. cl iloiCl Hp^TdHL <*Rldft d3& dd^Ld d. 4dl HI [d<Hl°LHl4 dA d. 

HI (d<HRldi C lfi 4 %4dl dl^jlislAd did d. cl Shift H^. fooHfd Hll dd*ld 
d. HI (d<HL°Ld 6RlA 4ft M &dlHi Hid d. 

(6) HR$L<& (iR?) HI Pl<HRlHi C 2] 4 %4di dl^UflAd did d. cl «dl <Hdlddl Hll (3ddl4 &. 
d£l(c-ldHd ORH <Rdl4 d <Hg14 HSR4 Hiy d* «wA d. ft^dild Hll4 Al«td HIH'iMI 4adld 
d. HI Sl4d ^lR-ldH h\Js d*U HFlHld &. HI M«ld ^ dldl4 <*U4dl foSj^dl Hdlddl Hd AlAd 2l6$l 
Hdlddl ml (3ddl4 d. HI JUtRdl 2l6«l «Rftl4 dlclAR Al d, M ^RlldRlA G^Mdl dlddldl 3.SRL 
nil dft cl dddid d. 


il’ei 10.1HI ^it^ldHdl fa<Hl4d pRdfcd4 H«l4 4dT*l Hd cldl GddRLl MlI«U d. 

&2A 10.1 : ilfclRldHdl &(Hl4d td%dfcd4 H<d4 4d £ &l cldl GdiM 



[ct<HR 

M«4d4 dwil 

dmiddiHi 

Sddlatl 

1. 

di^Hi 

c,«a c 4 

298 K 

H«ldSl d*U 

2. 

d£l<H 

c 5 * c 10 

303 K 4 393 K 

dlddlHl 610U151 cl^U 

3. 


C,* C 10 

393 K 4 453 K 

^R=Hld§lHi sUd$ d^Or 

4. 

^Cl4d 

c„® C„ 

453 K 4 533 K 

d^dd^Rldl H^l %2 PlHlddL «H.«ld§L d^lli 

5. 

iloia 

C„® c„ 

533 K4 613 K 

$Js, H%1, HKQ, Hddldl dd, ibiC-l Hp^d, 

(3cdH. «dl Hll VdUlHi 

6. 

Glw dC-l 

c ls * c M 

613 K 

d'HHl Sl'y'il cl<H dift 4%l, dMd, 4«, 
d^R Hdiddi 

7. 

H«ldm cl<H 

— 

773 K 4 d^ 

^IdR. Hd [ci^d Hdi'LHl &i«ld^l d^Or 

8. 


C,.* C„ 

Cd<Hl4d [d*d?.dd 
Hcl ^^4 ^ 

Cli Hdlddl, dL2^°l 
d=R Hl^ (3ddM 

9. 

H^lR-ldH 

— 

%m dell il<4d 

HS^ldl Pl^d^dl, il^d 2l^«d4 HdldSdi 
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Hlit^d HIA : A4Rd % 444. «Hd»£R4 H£l<H d*U HIHHIH d A *J«uA Hl2*dl Hdfctid HOtfdHi 
HHdSl d4£ dHdlH d. 42MI SlM^dHUft o\4Rd Hd idl^ PWIB, 4l>tfddl RRWVU 4 a$ *UH d cdi 
PRed d^ 4 \hmA s-Hiddini hiA d. hi RwsihL Pi^ddi d^Hi »U4 wid, IM-i^hl 4a dM nha 
d& %4 wi\ d hA di^PURi'j <ddRdd 4A *uh d. FRed &R-.R4 cdfot h[A aI d hA &ad 

4A<hl dl$4 HtAR 4it4 Wi &. HI H«l 4.2dA H(d HlHdlHl dVRld d. HI BHL dRdR *14 b\ d. H^A 
4 sM 4 [d^d-dSlHl «ldl A4 HlHHRl^ dl^PtARl dildd H^hA d hA vild cdi HdiA cl Htk-U [eR&2 
4.A 4»l4 (3& &. HI Hddtldd fcid*£l El£wi4 H^A HAR4 HdlTT did d, % Hd4i2d (knocking) 
d^Qt HlHHld d. %H feHlSl-i HHRI d4\ 4d Ad HH4l2d Q.% did &. d^j. tMdld* HHddl hA HHd>SldL 
dd3.Ul4 4HI d2lidl £HU3l4 44 d4^4 Hcdd <^4 d. HH^"l2d4 RiRi^^dL Fted d l Hldld ddl4, 
Adi d^ d44 did & hA RRWWI H«dl HlHHl AlAd «mA &. 

til^ilAlAddl H4d§l hA HW2ddl HOdlH A^dl HK-j«H d 1 %R«l ^HHldlHl til6ilAl«id^ 
HH«l2d did d, WR (3H\lHC-UdlHl til^lAlAd^ Hd4l2d Hl$ Is dfedc^ did d. H«ld§L4 aRHlditl 
AVU Hll HlM HlA^dA HHl§l<\d HSldldi Hl«il &. A^ HH^Ied d®<j d^ A4 HlA^d HIA 100 
Adldi Hl4 d. n-^d'j HH^l2d <i% A4 HLA^d HLit 0 0Lft«U»li hA d. 

ch 3 h h 

I I I 

H 3 C - c - c - c - ch 3 ch 3 - ch 2 - ch 2 - ch 2 - ch 2 - ch 2 - ch 3 

I I I 

ch 3 h ch 3 

HlM Hl^d, Hl^d Hlit 100 n-t^d, Hl5^d HLi 0 

(2, 4, 4 - ^ldPl«U^C-l xl4d) 

ddlRddl M H<iL d\dl4 Hlild HIS cldl %4 V AIH30.4 HlUdl HL^4l HL^d H^, n-^ddL 
PWKMidl HlA^ddl 2AI %2C-il 4 h 0. HI ^HlHitl Hll HHlPlLd Hd:&t£d 5^P^d qH^lH d. 6l.d., H«UBldl 
Hit d\dl4 AIH0[14 90 % Hl^dl Hlit^d Hd 10 % d^ddl Pi^^ld '’iWl H«l4 HW4 4 h 4 cl H«ld>il4 
Hli2d Hlit 90 ORUH. n-Hl^td i^di Hltilddl hA. H^KddL ddl m ^HCdl=lL«ll til^ilitL^d A^di 
(3H^llHldl«ll 4l6ilitl<4d4 Hli2d HIA ®dl 4d d. Hildllii ^L^LiL&lddL HIA^d HUt HSil (M 4d d. 

mil 44dd hr $l4lRd4 Hii^d hIa Sldl <ami4 <k 4d 44 aisciihI hl 4 d : (l) hPi^ clc-idi 
pKHRllH [d^d4 44 »lHcleil (straight run) ol4Rd l Hl^td (virgin) ol4Rd \\ dd4it^L (reforming) 
l 4q.l 4^1 ^Hld^l HAHl AVllHi Hl4 d. Hl4 \H Hdl&dHLdl m \L HC ' lLclLt,lL ^L^LiL^d^ GH^HeLWLHL 
dl^ilil<ddHl ^HidR. «lld d hA cl4 HlA^d HIA (5ldl Hl4 &. HI H^dlHl ol4Rd H4dL PlHlHL i^l4 
al4Rd4 HHlil H§1 q.44 «lAld d. HI HlHd H^lcd.4 d, ARSl 1 HlrlTf clHH'l4 %2^ HHlR-ld H«l cldl4 
cl4 4°i 4d d. (2) ol4Rd»u HlA^d Hlit d44 Adi hei 4 6Aa.di4 4ii A4 o^iddi %44 «iAid. 
19224 hA(^aihI (Midgal) hA <4& (Boeid) Hidi ^4 d^iddi miA Igi6«u6ei Ai, Pb(C 2 H 5 ) 4 
44 ai« 4. Hie^Hi dH4di A4Rdnl w 4 Rel l (AR ^gi6«u6ei £U &Aidi*u Hid d. nidi ol4Rd4 
Hlircld Hli 75-85 %2<Hl 4d d. Hl% A4Rd H«(l Vdl Ai, Rdli ^i na. <^4 d «WH Hll dd'l 4j 
iid6Pi4d iiditC-iRi^i i iid4ni^i GAddini hiA d. hi 4 Ai, eU a4ii 6^ It Ai 4Hi^i?H PidlciA di^Hinl 
HdR IauS m d. 
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PlWSfd : dlHIrd HPto ik-W.i.4 18 % %2% °MR-ld H«t &. oM&d dfcfldl, ddl 
(3cKldft.|qi«U faHRllHL M4d4 HHISI <i% did d d^ A4 did hM d, WR ol4Rld4 HRl dd& d. 
hi.4 hhisi ddRdi n&diHl IdSdiddidi hi 4 d. hi H&diHldi -hsi $idu d : (l) ^ 

SU&Rk H«t. (2) % H«l ktl Hlkd HU 514 did H^. (3) Hd<JVl M«fcUt di^Hl H«t, % ^Rdml 

Hll H>lcd4 Mdl HIC-t d. 

hi h&hihL M4d, d^i, toc-i Hd 4§i hsi <uh*umL hiA d. hi h^lhlA 773 k4 (5Chl diddiA, 
(3&HMI *RdUft ddR iRdldl HlA &. dldl-d &A A1 2 0 3 , Si0 2 (3&H5 d^B <VRld d. Hindis 

dsiClHi 6&di4 di4 44 hI wh 4 Gdvfl. hmi Ididi hiA d hA ki4d «rB 4 dm 4A4 ( 3 ^ w 
Ididi hiA d. 

GdAid dBdldi dlA dlA 6l$£fod, ftAd Hd HdcJVt £l6jUl4d HSl H«l &. HI HUdl H^Rdld^ 
Hdiddi hi14 ai 4 Hic-i 4di4 <imi feuSd&nM *qdd 4di [Aom *BhI H&uddi Hi<m &. nidi 
4AH144 ^4 4*11^ footed i&A Hd<JVt Hl<4d HUdt A«ldld d. G&dild [A<*hfd WPldld «l4 k<4$ 
uBdini 4A e.dA4 d. 

%WSliB*§l : 

HI dBdldi *R«l ^HC-Udldl HUdi (3ddlHldl«ll 4H<Hl^Sd H&ldidi Sdldftd did &. 


ch 3 - ch 2 - ch 2 - ch 2 - ch 2 - ch 3 


CH,CH, 
I 3 I 3 


-> H C - C - C — CH 
3 I I 3 

H H 


n-i^aM 

2, 3-ilM.Pldl^<H «ild 


HI hBhi 4 d<iVl dUdl Hdcjdt H€.i4hI 3didftd did d. 

ch 3 - ch 2 - ch 2 - ch 3 

-> CH 3 - CH 2 - CH - CH 2 + H 2 

n-Mj^d 


44H2l6Si?ld : 

HI hBhIHL [A<£d ^H<Hldl«ll dUdldM dild dUdl dA d hA d4d dUdl ^l6^d ^hi4A 4£ih(1* 

dUdM ^HidBd «UH d. 

^ H 2 

h 3 c - ch 2 - ch 2 - ch 2 - ch 2 - 

h 2 c ch 2 

ch 3 -, | + H 2 

n - koid 

H ,Q ,CH 

CH, 

2 v ✓'“' xx 2 

ch 2 


dldic-ilkaid 

H,C CHj 


-> 

+ 3H, 

H 2 C^CH 2 


ch 2 
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(q§llel ?ilci ^^cficilpj 










Hie&Mdld : 

hi hBhih’i dldl H^Hl oA hBhi A hhh swl h^ h«?L d. 

CH, CH, CH, 

I 3 I 3 I 3 

H,C - C - CH + H,C - C - H -> H,C - CH - C - CH 

ll 3 I ^ 2 l l 

ch 2 ch 3 ch 3 ch 3 

2-PidUk Hldld Hl6dl«£d Hl64Hl4£d 

(HiM«i£d) 

HI H&dl H<H°l itdVl d§l dlj ol4£ld »l«ldld d. 

(etWtfd : 

HI dfidldi Hid H^Hl dldl HiJ-Hl H«t d. 

ch 3 - ch 2 - ch 2 - ch 2 - ch 2 - ch 2 - ch 2 - ch 3 

(n-Hl£j£d) 


ch 3 - ch 2 - ch 2 - ch 3 + ch 2 = ch - ch 2 - ch 3 

(n-«£n) 

HI d&dl dlTRldi did cdR Hd<£kl dfcl*il d<Jkl did &. 

10.6 dl^ (Natural Gas) 

\l«4dl 'telHH.l ddd dldctt <y^C-l ddldllli H&dlHl4 ^£l&dHdl (3£<Hd ddl d. HSilHl *$R-ldH dd 
di^ wi Am did y». d£l(cidH di«l h 4 Hiddi <u*^ £&dctt di^ & d. d h^lRihhhl dc-(l ddidl 
di*l Ptsusi^ ^ did* di^ h4 hA d. ^*4di ^ei«iHi QR-ri awi wh |&dc(l di*i h4 ^Rihh 
H dR hrI di^ hA A di^A ^edcfl. di^ 4^ d. 

£SRrfl. dl^di *g*i dl6itSrl4l P&d dl^ did d. HL (3ddid $«ld, dldd Hd «j£d %dl H*d dlt^L^d 
H«iL did d. Mld'tf dd&HlHM dl6d<ai6d SiRl cl dl^d dl«ilH dtk-U&fl. ddtdlil dUdd d. Hl4 =dddll4 
aj^dddl dilSRl, Hi&'lR, %dl, <d?d H*l d^ HHUdlfc %dl dl^ClHL dddddddl H«ldtt ddU A (3dC-l&d 

d. Bi^d, %d<a*U, 44 duS, I'su h 4. 4ud4dl denial d^R w44 £«r 4 di^l4 h4 hi«u d. 

^SRctt dl^HUa dl^jl^d dl^j (3cdl&d Hl2l dldl dd $4 cIhM HHlIddL Hd «j^dl A.«l«CL dLirLd d. 
^dcfl. dl^dl HHdm ddU (3ddlH d^l Hd Hldlftd A& did* HdilHL, o^ldHl old HLdlftd Hdis (3444 
RlSld ddl dldl4 4i$uS °Sdl ^tdcfl. dl^ Bdctl ^ddR ddl d. ojj'ydLdHL ^dRSl H.A& didd ^?ldHL 

^dcfl. dl^dl H«ldSl ddTi (3ddl°l did y>. LPG hA. CNG WStldl ^tdcil dl^ d. 

LPG CNG : 

i ddld^d ^RldH dl^Hldi Hid h&i «£d h 4 Adi «iUi 
HH151HI dl^d i «^4d did d. HI dl^PteUilA. hA e.HL'SL ddld^d itdlA RlRl^ddi 6HISI ^6H CHddldl 
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hiA d. (AR-wvM Hdi qi^di c-flA^rA mqi nil Adi. h*ih |Ad mwA 6«u6ei d*A^d lpg qi^ hiA 
PlH A^qidi. HlA d. LPG4 (3dAlH HW AAA SRH^ qd^Rld'l <H“ld8l dAA Hid d. 

CNG(Comprcsscd Natural HI dd£H$l PlAd hA AUl HdRLdi 6 Ad hA JUHd did d. GlHL 
tHUil A^ At HSlilA diet £A, Hd, dk^AR %dl HRldldltk-l HpWti H«ld 8 l d&A H£l<Hdl WlA dddd 
d. CNGri tdd H^ Aldl 4 dHRldt M dl^ HtHSL ^C-lLddl d 4 . Ad&A H^l tdd Hdl 4 ddd 4 
AiBia Htfkft q^ orh aA d, % CNGnl A*ai<H d. 

10.7 AlHd4 H(j:%t i il < yAdl hA A2d$ld (Tetra valency and Catenation of Carbon) 


hCA* Aic-idl, h^iR-ihh qokdi aiAh hA Ahi ddhsHi Aid d. % aiACAa AdhrAi alAh hA du^d 
dnqdi Aih AA di^ilAiAd aA d. A HiHi-H &A aiA(Aa AAi'yAi difi HRinid d. alACAa AAl^Al h®Aih‘i 
(AIAH HARdi Hdhf4dl ?HHi Aid d. $dl A, Al4(id dtlHl, iMd q3ft. Hld^l 1 (Aa wqdHi (3Hdl4 
Hd^ ddj-Hl %Al l Hdl'tf, AAlH, HU, HI, Al4, ARLH, 3, A%LH, di*Aftld AhIHI, A£l4d, AglC-l, ibfil, 

AmhAh, hihAl, viii, vr, HtifeA, h^h qA\di ^d4 alAIAa AAl^Al Aim. d. h^r Al alACAa AAl^Al 
$*R ddl [q^d HdRldi qAHlAc-ll &. AlAd [Adlddl ddM d«ldl £<a AAl^rAl Adt'l HSl AlAddl AAl'tfAl 
\h dkl A^uni Ain d. q^di *[WdHi *A<hi aiAPia AAl^Al Guild H«ii hAa alACAa AAl^Al hAioruhihi 
A*Ah§iAI Anqidi d. hi4 =Ah aAI iiaih A imidtiliA AA AiAd hB4h did d. 


HldAAlHAdl 14HI H\dHi AlAd dTd Hiq% d. AlAdAl HWlOhdiHii 6 d. AAl 6^4 h Wdl 2, 
4 d. A4 AAl^Adl AdlHl HR ^Aa^K HlAc-ll d. AlAd &ARfd Hq^HLHL HR AAl^AdL H^lA d. AlAd 
H^Hl^dl HR ^Aa^K H-H H^Hl^Hldl HR 6&A£ld HlA HRdtlA AAA HR HdAAl'tfA HH HdlA d. 


HA AlAd H-H AlAd HlA HdAAL'yA HH 6RL m \LHSllHi (normal) (3H\LHC-UHL Is 

HA*lH (cyclic) ^HC-UHi ^ItS V& d. 


H 

| 

H 

1 

H 

1 

H 

1 

H H 

l | 

1 

- C - 
| 

1 

C 

1 

1 

- C 

1 

- C - H 

1 

H — C — C 

1 

1 

H 

1 

H 

1 

H 

1 

H 

H 


I 

H 


H 

1 

H 

1 

y°k 

1 

- C 

1 

1 

- C - H 

1 

H f T” 

H 
- H 

H 

H ,c /CH 2 

ch 2 


%t^H ^H<Hl HHRm (3H^H<ai HHR^l Hild ^H<HL HHRSl 

HIH, AlAd-AlAd q^H HdAAl'JfA HH dRL At^ldldl HI [ARl« ^SlHAA ARSl HHlHRSL HARdL 

[A^C-I A^UHi AiAIAa AAl^Al Hdl4 «IAIHI d. AlAddl HI [ARl’t ^LHhA &A%ld (catenation) aA d. 

V dtddl 3dA Addi AAl'Wqid ^A?ld (catenation) aA d. 


AlAddl HI ^A?lddl ^IdAA AR§1 HHld Hlt^qH H^iqdl $61 $tl HHRidH H.A $fcl 
^ti hi[Aa ^iHhl H^iqdi Adi^ii <^qi hA d. Hiqi alAIAa AAi^AidL Hil^qq hhlh Aid d^ Ahhl 
A di^dd ^Ai ^ti Aid AhA aA d. hi har 4 nediA aA d. 
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Ici^llcl ?J<A a^dVl'la 



(i) *$n(C 4 B 1# Hi A ynueli d : 

H H H 

i i i 

(i) H H H H (“) 

-U- 

1 

-u- 

1 

-u- 

1 

ffi 

1 1 1 1 

H H 

H-C-C-C-C-H 

1 1 1 1 

H -<p -H 

I i i i 

H H H H 

H 

n-«£d 

2-Pl*u6<a dWd 
(adltial «j£d) 


10.8 (Hydrocarbons) 


3*>ll(3 <&% dH dtfSjlW ^ M*k ddil tRIAdl ddhjdld dl^l^d b&<m d. *11 til6il$l4d wilTMlHl 
Ptfld (CH 4 ), 6*d (C^, l&ftd (C 3 H 8 ), 6t$ld (C 2 H 4 ), Hlftd (C 3 H 6 ), 6«ll6d (C 2 H 2 ), J&Ultid (C 3 H 4 ) 
q^iVti %hi^i did d. 

%R«ldH 4l&iPlS y.dL'frdlHi dl6.$lSI&id oUilld &. ddi. Al<4d 
Hd dl^il^ddl *&ai did & M cW. dl^lSl^d a.dl'tfdl d. 

dl6ilSl<4d ddhfdl^ ^idlTMlHi *4<ai il^d-M&id d*HL^ q.^4 %U«idh«r <Hd4 %i>dld 

(i) d<JVt dl^^Ul^d (saturated hydrocarbon) =mA (ii) ?H ; H^’'d dll^LisL^d(unsaturated hydrocarbon)HL 
iVUHl hA d. 

y.<JVl dl^lM^dHl Sl<*ld4 d&d ^idl^Ml =d-M. \WL% *U*l %U«Ldh , S ^SRiX SRI «lM did d. 
WR H^kl dl^lM^ddi <k il^d dVU^j-dl dd^i-dl^is B&iX l Bl*id4 'fcUAc-ll did &. 


dl6&Sl^d 



3H%i<iVl dl6|l$Rld 

H H H H H H 

1 II III 

H-C-H H-C-C-H H - C-C-C-H 

1 II III 

H H H H H H 

CXdd 6dd HlHd 

H H 

1 1 

H — C = C — H H — C = C — H 

6[§ld 6*u6d 

adwito* 5 h5<hhh H^wdi wiiTCdi 
?Hl^d (alkane) 

*UHbd (C n H 2n+2 ) 

wswiivk Khh l 

dHH ^Rlddl witodl 

3HK-£ld (alkene) 
C n H 2n 

3»U6Sl6d (alkyne) 
C„H 2n . 2 

H^lcldl ttdl’tfdl 

[&HH *RWdl adl'tfdl 

BlHM, MRlddl %idtodl 

H H H 

1 1 1 

H-C-H H-C-C-H 

1 1 1 

H H H 

(Md H H H 6«td 

1 1 1 

H-C-C-C-H 

1 1 1 

H H H 

JUHd 

H H 

1 1 

H - C = C - H 

6Pld 

H - C = C - H 

6«u6d 

H H 

1 1 

H — C = C — C-H 

1 1 

H H 

lilRd 

H 

I 

H — C = C — C-H 

1 

H 

dldl6d 
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10.9 y^Vl dltS^lAl^d (Saturated Hydrocarbons) 

a^Hl dU$jtAl<4dHi feli AlAd HVU^ H-H HWl^Ml HlA *Ad %U»lHteA AAfilMH filll *Ul*Ull Aid 
d. $H A, PlAd (CH^, 6Ad (CjHg), MlAd (CjHg), «£d (C 4 H 10 ), A<£d (C^ n ) qAl. 



H 

1 



H H 

I I 



H 

I 

H 

I 

H 

I 


H 

- C - 

1 

H 

H - 

1 1 

C - C - H 

I I 


H 

1 

-C- 

I 

1 

- C - 

I 

1 

C - 

I 

-H 


H 



1 1 

H H 



1 

H 

1 

H 

1 

H 



PlAd 



6Ad 




lilAd 




H 

I 

H H 

I I 

H 

I 


H 

I 

H 

I 

H 

I 

H 

I 

H 

I 


H 

1 

- C - 

I 

1 1 

C-C- 

I I 

1 

-C-H 

I 

H - 

1 

C- 

I 

1 

C- 

I 

1 

- C - 

I 

1 

C - 

1 

1 

C - 

I 

H 


1 

H 

1 1 

H H 

1 

H 


1 

H 

1 

H 

1 

H 

1 

H 

1 

H 




<*£d 





A«Ad 





W& *U V H^Hl^dl uGd*ttdl »M dALHd HHLHdL d®Adl A A A*tt 
«UH <Hl\ AdL«d aHLd MLAU mA aHld «lGd kHWcd cLSefl V a>*HlAl MlA GcHH. <WiAl BHlA ttAHa A«l 
d. Ml &*U*d S^Hdrd A$lilA *AH A«il aA d. 

ajVl dlfi&ALAd'j iim HVl PlAd d. Ml a«lLVd*d C-C AA<a<Hk Al<tl«d cLHi *1^ sp 3 dA*a 
Ml $KM HHW.4 *IAIH d : AlAd HVil^Al GAFSfd MHW.LHL A4 <*U6ldH A*l4 6&A&4H VldlHUd M^d 
ti&Aj>Ld HHlHdL 2s HALVit Aa A$LA mA 2p HAftdl da &A A.H |6L HLl Mlil'j PlALiL *«S HHLd MLAIH 
mA «lGd HUHcd HR A«il dA d, %A sp 3 %URil aA d. Ml HR sp 3 ?UR MtilHl lAai M^Pdd 
tfAAgldAl tlGd aHld dlH &. 

PAd CH t M^hL AL<4d HVU^dL sp 3 aAHiL*fl. (3^HHdl mA M^Pdd ti&Agld tRlHrd %lHld ASlil 
MLARdi HlAHIH &. MAI AtS Ha A d^PA-fl. AH$l H»ldl MH$la 109° 28' did d. dA Wl\ 
AlAd HlHl^dl sp 3 aAH«L«d (fcdWdl HrAA HR A«LA aiA HR dltiitVd HlHL^dl Is HARdl M^jPHd mA 
<JlHa HUddL tf&A&d^ AHA^ aPlAtt HLH d cHll HR aHld ttGd HlWdL adsWWfA MH dA d. 

Ml ilA lAjd 9LHSL tRlddl ^ M^PHd 64i^Ld^d AQlildl ^^LAgld-fl. <HLa[l&liL*{l Mddl MH A^ &. 
M1H, Pl«ln MJ^HL aui C-H MH-fl Ha aHld dlH d mA cIhI <H^L 109° 28' d. 

Pith. 3H^HL H&S1L Al<S Ha a^4 HiHl^j [HWlLHd CHj a\d <& A*dl 6«ld C 2 H fi H^l d. 

tftLddl AS Ha dl^ilVd HHHl^ R.VUHH CH 3 a^ 

Aldi liftd (C 3 H g ) Ht?l d. Ml AA «^d ( c 4 H io). 

^d (CjH I 2 ) <vll4 HsCl h« 1 d. mi a<jvi di^ilAi<4n4 

■BlstlA Ml4d (alkane) «ls(l aA d. Ml4d aiHl-H 
(C^) d, %mI n = M^ii nAen a^n hhhi^4 

«.^*hi d. 

Ml Hsldl a<*{Hl HLHdl mA - A-i JUHH 4h d. 

% Al«tPlA WilvAMl «LsCL 4 tlA ddH Adi H&flidl 
3r Htftdl APIA Al*id mA dl 6 jlVd HHHl^MlAl 

a«u*u (CH 2 ) dALHd H^Lddl »Ah A A ai^Pla a«iL*ifdl4 mi^IA 10.1 : P&d M^i (AhPhiHih 
■A idA anidH.4 -Aid (homologous series) aA d. Q?W?{ 

tX& HARdi aiAPla wA^dHl anidHAf Aid Ain d. 
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ict^lGl Wei ^dlCH^ 





SUStOsiirtl^Hl : 


(1) HsQ.ni i\& 5hiQHh ^*4 &44 *imh d. %h l Micin Hsftni t\b wwA mni-H 

^ CH^ <& Mlt4 *IHH d. 

(2) Hsflm H6 hsi H &\hii aonlni HiOkn *£&, <*»l ch 2 <Ste<il nmn 4 h &. 

(3) Hsfl.ni H6 hsi H iPii aonlm ^iOHh&ui n?H 14 u £a<£i nmn din d. 

(4) Hsfl.ni i\& n<«ini niHs^smi wun \4»i *mi hchh euH d. 

(5) Hstlni ^ohIhI %h iitfn hH di^il'yn h*hi^4 %i«u A cln <4l d. 3hi4 ^hi 

w«uni u* HiHiftd otlGlit ^siHhI w l (3c$<anPi|, n<a4% nnm, «i«wi nHM 

im.: $*$r «uh d. ?Hi^n *4^44 a.HinH4 Hs(l nn d4 euaCSiSdi H’as io.2ni ^hlhhlhl 
?hi 4 d. 

10.2 : 5Hi4n4 %RinH*Cf Hsfl4 e-ustlstidi 



4i4n4 

nm 

aniOkn 

3Hi[sntia«i 

(u) 


1. 

n = 1 

Pi^n 

ch 4 

16 


2. 

n = 2 

6«in 

C 2 H 6 

30 

'U.U 

3. 

n = 3 

4Hn 

C 3 H 8 

44 

<UU 

4. 

n = 4 

«iln 

C 4 H ,0 

58 

'U.U 

5. 

n = 5 

H4n 

C 5 H 12 

72 

ni$ / mi4 

6. 

n = 6 

4iHn 

C 6 H ,4 

86 

/ mi4 


10.10 dl6$tfrl ii in (Unsaturated Hydrocarbons) 


di^ii^nni HRiHRtni oiH A H M^n-si&ln hwi^hI Khh (-c = c-) i fa&iH 
(- c s c -)4 <H4 i4hi 4 h d. HaH l HRiHiHni oiH cl H M«tn-4i4n h^his(hi <*4 H =nnq.i nsi 6H$&n- 
$>44 <*u.4a4H iRsl G&H 1 (nnH 4 h d. it, 6IHn (C 2 h 4 ), 6*u6n (C 2 h 2 ) <*>&. 

H H 

H — C = C — H H — C = C — H 

6tHn (6fo£w) 6«u6n (H&IMn) 

% gi$&a<tn*u nn H H a<4t Hvusi G&H4 ijUiHeu 4 h nni H^vt di6^Ua<4iH ni&Hn (alkene) 
wite4 d. %h i 6IHn (C 2 h 4 ), 4Pw (C 3 h 6 ), <»$ten (C 4 h 8 ), HRn (C 5 h 10 ) <*>&. 


H H 
I I 

H - C = C - H 


61Hn (6tH&n) 


H 

I 

H-C=C-C-H 
I I 
H H 

4Pln (4Pl<4n) 


vifihnr sineii «n<il uilcwr clot 
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Hieftd ^ C H d. wi n = 3i.HlW.Hl 3*k-tl Al4d U3Hl^4 3WHI d. HI HA4 

HHH 3R«l 3KW d. HI Midi H HM HOHldl HlficiH 3^4 qwl CH 2 31^4 d$lHd 4 hI H«l d 
hA. U3Hl[iiHHS.«lHi. 14 4$h 4 d$lHd 4 h d. HI HiOA Hl«4d4 3lHldH4 Ml <4 d. 


% dl^ilMdHl UL3lUl3ldl d <d Al4d H3Hl^ (44l4 441HC-U 4 h rL<=U Hd(JVt dl^ilAl4lA HKAlfid 
(alkyne) &. %H i, 6*ll6d (C^), HlHl^d (C 3 H 4 ), «i2l6d (C 4 H 6 ), telfid (C 5 H g ) H 0 &. 


H 

I 

H — C = C — C — H 

H — C = C — H H 

6*lU$d HlUl^d 

(4KlfeK-ld) 

Hltil^d M4 3UHI-H ^ C n H 2n _ 2 d, Wl n = 3 w1v4hL 3tkl Md H3Hl^4 3WHI d. Hlfe£ld 

hA. Hi<rsi^d4 3 ihkh 4 Ml Ma io.3hi wilM d. 


Mi 103 : HLC-ild Mh Hl4AUSd4 3tHldH»tf HA 



10.11 &M (Methane) 

P4ddi Hlt^ciH 3£H, 6&A&4H 3£X, HHrAh ^ 4*1 HHL'SL d : 


H H 

H : C * H H-C-H 

•X I 

ch a h h 

4 

hiF&h 3j,h 6<ha£i4h 3^ hHrAh 3£i 

^«4dl M«l4 3*k-U W|d HSAlH'l ^RdHH U3 31314 *lMl ££34 eil^Hi hA HIM 
M.3U.4 HISWUll H«ldl Hl&H3l(Marsh gas)Hl (Md H2A d3U dlH d. d^ (3H3ld M>L>3L, HlAdl 

H«l clH^f cidW.Fl H^ HI#* AH3ldl (HH2d4 H%U H^4 o&HlM (Gobar gas), 3J-M M (Sewage 
gas) HA Hl4M(Biogas)Hi H§1 P4d <U*l H2A d. 
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Ici^llcl ?)lci 2$eil(H)gp 














4RhH 4(AkA %llA (4C&H hA i&lHH Hi«u6^j. 3:1 HHUilHl 

\km) °RH 5*di PlAd qi^ H«t d. 

r “I ^ 


CH,COONa + 


CaO 

+ 

NaOH 


-> CH 4 + Na 2 C0 3 


4RHH A&k 


UUlC-U^H 


CMln 


4RHH Al&fite 


hl^CI-u HHsqididvfl. 4$6l A^qini. Hiq4 PiAd qi^, $w.r $1 d i A hrCLh'l H5U«i d. cl i»M-t 

hA oMA4d d. d ddl A*di dC-lil d. (Add qi^ <hM 4$ «Ld«0»U M3l«l4 *W>l4 dl4 §aA dl4 

HqC-llid iil l d S.t£d 4 <H qi^ d ? HeA J d £dd HLHdL U&lA d. dA dqiHL Wliqdl 0$ Wd ttlA 
wl d hA $lAd 4lHl£Hl6.S d«U hrQ. hiA d. 


CH 4 + 20 2 -» C0 2 + 2H 2 0 + &*Hl 

PlAn •SWHi&H'SM Al<>k 4lHLttU$4 MM 


10.12 6l*W (&Md) (Ethcne - Ethylene) 
6(Addi Hll&lH *£H, 6Ai£ldlH hA A.AR'aQ.H ^ 4A hhusL d: 


C 2 H 4 


HiPhq 


H H 

• X »x 

h * c:: c • h 

6&I$4h 


H H 
I I 

H - C = C - H 
oiXRStlH 


fooled H2<A H<4 Aa H^A 4ilA <>fol dldl H^Hl Hdiqqi. W.R *lAd 'RHl'^fl. q^ 

q^iqdl Hl^dA ql^q dlHHId °RH AVllHi HlA d, cdR Adi [q?H^d4 M<Hd H^HL^4 Hltfl %i^lL 
H^iqdl PlM dl6ilil^d4 4 h<^ H«l &. HI 4'wA (3&Mis4 ^Wl^Hl °RH <Rqi4 HlA 4 (3*Hl-[A<HTfd 

m. 4[A *4qiq d hA (3&q$4 di^nl orh iRqini hiA 4 (3&vilq Mw $Aqiq d. di^iAd 
AiSlddl (Amd4 A^Vt dl^lAd <*£d hA H^kl £l6j$UlAd 6 Pld dA &. 


H 

H 

H 

H 

H 

H 

H 

H 

H 

1 

1 

1 

1 

1 

1 

(q.<HW _ J. 

1 

1 

H - C - 
1 

C - 
| 

C - 
| 

C - 
1 

C 

1 

- C - H 

1 

> H - C - 
1 

C - 
1 

C - 
1 

1 

H 

1 

H 

1 

H 

1 

H 

1 

H 

1 

H 

1 

H 

H 

H 


AiSld «£d 


+ 


H H 

\ / 

C = C 

/ \ 

H H 

6tAd 


6 Pld Hdiqqi 4 %UHL-q H 6 (d ?4 : 

(l) Hi<*4l4ei 6*14 <hA 4$ h 2 So 4 nqqi h 3 po 4 y.4 443 K dinniA orh *Rqi4 6[Ad 

<hA d. hi hBhi wPiqid hu§04 h^ «. d4 4qi4 hi uBhlA Hi<iA4a4 [A^c-CU^l hBhl & d. 

443 K v 

CH 3 CH 2 OH [H2 so 4 ] > CH 2 = ch 2 + h 2 o 

6A4a nqqi 6[Ad 

[H 3 P0 4 ] 
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(2) AeuMMl $[Ad : hwai6si Aeu&wi a Astod hA 0 AiAd4 diSjted Q 

*wM AA 0 [Aakd h*wi Ctei6$Uil®AiLd hBhi aA d. 6*iute A4ii6.s4 *ueA\Al[kA hiIRlhh 
ditijlAiu&s iiiA4 m&hl 4 6(Ad hA d. 


H H 
I I 

H-C-C-a + KOH 
I I 

H H 

A4il6Ad 


= CHj + Ka + HjO 

tilAd 

(tifalAd) 


6IAd cil^ iiteDk h*l<u 4slhUA fioiw uBhlAL A^mini hiA d. Hiujyt di^SlAiAd h&hiA 
AIlKlttHHUA (Awtfd HtftrL A“l«UH d. 

6lAd4 UHlHSUBimi HHM£ : %lHrt ALH4 AddAlHI. Hi*& 3 PltA ASlitld 3*W«a 4 a llA4 4<a eitS i^A 
HH4 left dlA PiAl Ail cHliMifl Aild«Qdl HAidL PiL 3 LHl [Adltf Hlil H-Hdl 'Mt&ddl 4$l dLdL £A4l &IH€L 
A&. HI AildAlA HL£(A 10.4HL «lS<*U 3 A6«iL AlSLAddL £A4l eu<a,4«l 3 liH «UH c*U ^ML IM52 &»H 
Hi Aild4A 3 liH Ail hA cHLiHlfl did V dlfijlAlAd-ASlitld l 4% HilMl 14A °LiH Ail. MlARlddL 
§A4l hA 14A dlil^itfl a.SH4 3 LiH AidL idl. Ailifld H«ldL 45l4dL Hifi4d4 HL*H wl 43[Ad Ui4 
HiLLi ««L <Mik AdL [AwtfdtQ. £IAd qi«i U4$l. H18Q4 HASWIdidi UrftA =Q dl^MJLdHL Gdl-d «UU 6tAd 
<U*jA ol4 A4 tilAd eU^dl ayBlk4 H& 4A ’JW'i *M.4Ad AA. 



HlgCl 10.4 : 6lAd4 UULai«l«uAi HdM2 

6LAd VllMd hA a MA4d <U^ d. A HLSIhL HSl^ d hA HLSQ. Aid! dSlil d. sAa Aild«[lHL AL°l u l4 
ii^idl di4 |Ail di4 MHeilAd aA i A iddiQei «u^ d ? AA ahihl ii°i a LWdi Ad«u4 vAd idA hA 
d, *\z& 1 A fcddiHa u&iA d. ScMrd h4 *UlA AiAd «ALa aA d. 3 Aa AadALni 6IAd ^ AhL AAPidW 
6A^LA daidcu ^l[Adw4 h&i 4 i a L ^i «uh d. hA i, 2 -Ainsil»il6Ad hA d. hi jiBhi A4 Hil^kidi4 
^51 fclllA d. 

H H H H 

II II 

H - C = C - H + Br -> H-C-C-H 

z I I 

Br Br 

^[Ad APldW 1, 2, - 4LH«lMl6Ad 


208 


fillet «He) d^cflCHlai 





















6(4d, HieRlHH HWK8(KMn0 4 )Hl HS. Hl<3<Htf$d adSldl ^<Hl4 VI «. i& Vl(d4d Hdld d. HI 
hShi usi £[4ddi H^vtdidi oj.sMd *ufod id d. 

6[dd4 hihi^i *i*u4sti uHmsHL : titdddi ii4d-ii4d4 (&HH didi4 nd Ahl ^dcd ?di ji hh 

(d4a dl=u4 A yvadi4 <$A dni nBdi4 h^ Gdvd d. 

l!>(ddd dl^TM mk Pd Hddl Pt Hddl Ni Wi (3&Hi4 dlTRldi ORH 
iVll Hl°Ull<H H&HI *vS 64d H«t d. HI H&Hld dU$Spd?ld H&Hl id d. ddVtrl'Jf d<HdUd ddVltcl 4 
Hdlddl Hll HI dtf$il$A*ld UfeHl (3HHl4 d. 

H H 

H-C = C-H + H, CHj - CHj 

t$(4d 64d 

( 2 ) tU-ii'SM stal’d 6(dd4 k\w m«l4 n&di4 6(d&Pii G&UhWi % hH <j2ld dediH 

H>^ (3^ldl .UH&ahrd^&d 64d <hA d. HI H&Hld d<HlSS>d*ld id d. ‘fcl H% iC-tlGd did dl dd 

i<Hlftd$ld hBhi id &. 

012 = 012 + 012 -+ och 2 - CH 2 C1 

6(4d 4ldi<£lftd 1, 2-4ldi<£l4i$dd 

( 3 ) deiterd 5 : . 6(dd4 dotard h($u m«l4 hBhA di^d^spdsid h&hi id d. 

dl^liOlfti H&4 dl44 H&Hld dl6iliOlftd*ld id d. 

ch 2 = ch 2 + HO -+ ch 3 ch 2 ci 

£[dd dl^ilicdRi iORtaidd 

hRu (ikuSo i<atei&$) 

( 4 ) H^-di^l (Polymerisation) tS&ddl H*tad H^Hl (dR08 wMhI HlR-l(4d dlHdl Hl(o»R Hdld 

d. HI H&Hld O^cdiVl id &. 4K+Pld H^di 6(4d H^Hldl ildd HVil^Hl Ajs<&°Xi did <fcUtfSd 

dlVUOl Hdld d. 6(*ldd ddl Hl4»R it* d. 

n(H 2 C = CH 2 ) -+ -fCH 2 - ch 2 ^ 

6(dd UlRl(dd 

1933HI ^d-ddl IO iHd!4 dlWH 4R-l[dd Hdl<*j. d^ HlM4d4 (3Hdl°l HIO&, HllW, ddlHl dd^T 
HlHl Gddd H-M. dVl**i <**$4 Hdmidi «Ud d M d^ HlOlPli 6rHlS.d d. 

10.13 6«tt6d-^Kll2<sdd (Ethyne - Acetylene) 

^dl^ddl anitSdH ^di^l4d Hd ^iHlvCld 44 Hdfil d : 

c 2 h 2 h :c:::c: h h-c^c-h 

HiDkd 64^14 h ^ <4uv(k ?jd 

d^l^mddi (344 hi^ =4[4IMd 4i ^ h&l 4 d. H^<ai A ^ihh ii46^ni4 fH.dmiHi Hiddl 

ddl dd ^u4 HdmiHi Hid d, ilVl l d y.41 d. diani adRlIMddl |<a (3cHl£ddl 30 % 

[44dHi4 Hdmidi Hid d. 


wilSinr sioeii oicl wilctsr clot 
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&ll6d4 *MM2 : 

3*lLt$d 4ldtt$44 Mistt %lM JlBm4 ^«l4l <I41H &. *lir ilPl43. %6U*4Hi *14 

dSL dldL £441 iC&lHH 4L*il64dL 6LtS *iL$Gl 10.5 hL t*£mL UHKl aiU4. 4lPl4<a. SGLK4Hi [fettL $4a. 6I2L 
HLSH (fttotl d*d V *LdLHtel4 JlliML «l£ 6cH*d «ldl 6*u£d dl^ HUStldL ^WUdidVll dl^HldHl 4^L. 

U&U : 

CaC 2 + 21^0 -> HC ■ CH + Ca(OH) 2 

1ESMHM464 Hisll ilitMH 6l6il«Uti4 



6*u6d c|i«|«u 4$l WU& M<U&4d 4& : 

MJLSQtU a»ld3Midid3.4 *ldl tidLtSd <U^ $LdR 4^ d i <1 HI?QhL *161*1 &. cl VlMi *iA 

oldPuild dl*i d. cl Hisfl 4ddi deiil &. ctt 6dlHi d^LLddl H4l*l4d (nonluminous) Wld4 %«lol d. 
6«ut$d di|i olid 4 %m.°HhL ^ilPinva (&4 deuddi *iLPidya4 hu 4 vi «uh d *<A l, 1, 2, 2- 
^£l^lHl6«ld *A &. Br Br 

I I 

HC = CH + 2Br, -» h-C-C-H 

I I 

Br Br 

ti*u6d WlPldVa 1, 1, 2, 2-2gl4ilHl6«ld 


6*iuSd4 *u *itowQ.€i u&hl d. 

ti*u6d hA dlfijted, 14 P144L 6&H44 dl^HL 4^1 UHLSl dfcwlUL M&dL k&k ti*ld ^hL^L d 


HC = CH 


2H 2 Nm]) 

4l<U4l6ilVd 


H H 

I I 

H-C-C-H 
I I 

H H 

tS«ln 


6*udd 4eflH^L^5l?Ld uB*u hsi b\ d. 
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0$llcl «lct 2$cilcil<g 






































*ku$d4 HCl *>A hcn %u*l4 hBhi4 «&ii64 hA PHifiei aiHditii ^ddi aWleD. 

dl6gl&l <hA d, %dl 'M*ttl6&ld«ft UlRlRdl6<H 4&U& (PVC) *lA 4&^ilatdlsS£L(k (PAN) uiRih* 
tol MilH &. 

HC = CH + HCl H g cl 2 > H 2 C - CHC1 
6*U$d pKL^C-i iC-ikl*^ 


n(CH 2 = CHC1) 


Hic-ttHMsSoWH "tCHj - 


CH 

I 


C1 _.n 

HiR-iPKisk-i (PVC) 


HC s CH + HCN -> CH 2 = CHCN 

6«utk Rlditiei Middi^ 


n(CH 2 = CHCN) 

pKlt)<a. *UHdl&$ HiE-lPHl^ei aW.dl$4 (HlEl3H.4lc^Kl^gl!)c-l) (PAN) 

6«u6d^ 5>M[3 i$ din ^USitMd d. *ki6d ^nUiiRii ilA ^ d. cLhIMI M4<h, ilKdls 5H&4, 
Rhi^ci hiRwi, vaifes (3dued *uh d. Hlcj-ll ^R^lhl <wm 4 wddi. ttei6d4 

(3HHIM *UH &. GtRIHSIHI | 00 LLHL *IMMd OttTA Gift Hlift &. 

r ^ 

dft ^ StMl ? 

\(*4dl ^2l«lHi«0. H«ldl H(4tf Al<H^iL 5>lA A.glRwi a*llM V Hdtol hA 6h*M 
auRi &. 

HplTf Hd ^RlHH ^ddiftl H%U 5*>ldldl (M%ik d. 

Hpt<y iK-RU. %4<a (3€lloi, «l4a HldR £*ld, Mk.l£dL GcUl&dHl, Hl^dl Fteftsidi <$( 
6 h 44 d. 

\|*4dl H2l«lHi °6 Gtdl &HI§1 Hd dlUHld ddWRl 5Hd Adi H2ildl IRUHtfo xRdlA 

4A Hl2l HHlSldi Rld2d *L$ Hld'i’f ft<-RUHi ^Hld* «UH d. =*HL M4Rdl MFto ilC-RUdl M%to 
HRHH«ldm id d. 

H[4tf MC-RUdl HiRl 42, RlMtfte, Rl^Pld iV-Rll 5Hd 3*4^2. 

Hpl^ ilC-RUd ddl4 ^Rdl^^lHL Glftl dlHHlft °RH iVll4 iV-RRl, ft<H2R, ^HlRdl =dd Mi 
Hd d. 

^«4dl ^.2l«ldi4 £€*4 4A H«ft ^Hlddl to ^iRtHH iA d. 4i OUdldl «,*& $2& 

H$i Hd HlRlHH H2& d<H GMR4 H^lRlHH did d. 
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CH, - CH 
I 

CN 













*$Bw.Hdl RJ^R'ildL HIRIH ^ RRUHSil ^L«l<=iq.L (3URid ^?R.HLd HHl>SL SlRill&d ^A, 
IsiuM $q.i miS. h%m, mi^d q.i^ H«id§i (LPG), Shrigute, 4si, d«u hA mi hc-ioi 
HUdldl d. 

CHgldi ^RlddA °IRH iRklHi HlA dllR dl^LM^ddl Plei2d«fl 4l«td H«t d. HL *$.teW.H 
M*id dRU HlHHIA d. %dl (3Hkl°l H2Rldl Hdmi Hrl Al&id 2l6<Rl Wll H& 

(3H*M d. M<Hd 2l6<?H *lR«Ml MlrllrlR d. 

M&id M^RWteAdl HRlA d Hd MHd ^dRIddl ^ikH HRlA d. M HRi^ Al^PlS RidtafdL 
Hlkl Hlk d. 

% Rikl'SS'dl Altfd H.A dl^LW, HR.Lq.di did dl ddA dl^AL^d irA d. 

HlHSLl iPlir ®q.dHi (3H*M HRb'd q.R$J>il %cft A Hdltt, A6l«L, HU, HI, M$l, MH«l, 3, 3.RLH, 
Ri*APld RRllHl, MrOh, A£lC-l, iloiC-i, RlHilHRl, HLHHl, R3|il, Hi% K2W-2, RHR, HllfeA, 

HRS^H dHRH'l *jwtA 4l«iPl4 RidlTMl Aid d. 

q.a[fe^L isRdi RUJkl dL^l^ddl Hl<0fd Hd HRl^ki til^lM^ddi HlMd Hd 

Hl<&l6d HHL^dl Aid d. Hlt4ld ShH hA Hl<3l6d fa<Hd dRIAdl HHL'XdL d. 

Hieid^ RUHl-d HlKdd R$?l C n H 2n+2 d. Wi n =A H^di Rtk-U 4ltfd HRHl^Al RO»dl d. 
HieAd il^ildl RiOdldL dLHd Hd Hd Hcdd t^LH d. %H A PlAd, 6Ad, Add qAA. 

[AAddi sp 3 RiirRSl Aid d % Hc^t-tild HdlRSl HRlA d. A Hd d»idl ^il 109°28' Aid d. 
HKtlV AHRldl IAd2d4 HHdl °ilHR ARl, Rj,^ HRl Hd HldjAlRlHl [Add ^d d2& d. 
6[Ad q.i^ iClRtld H.q.q.1 AtewM Ptoi^d hBhiHI H^qqidi hlH d. HRi^kt di^ibi^dl 

H^lR-iHHHL€ PlWd H«i[rL q.^ HH^LH d. 

6&d H^C-fliRiRLHl klK-liHd dLHdL HlK-lHR HdlA d, ^TdL HHL'SLHL kRH^ ShhIh «UH d. 

6«u^d^ HiRq.q. r^h c 2 h 2 d, % ^RilMd din€ hIhhlh d. 6Hi^d q.i^ ^K-rlhh 4lh^44 

HKtl RU«l4 H&hM H«i 4 RULH d, % HlSuPu Rid HHck^ d. ddi4 ^HdLCl, 

Pldlfifil HiR-tHR qiftni H"l d, Anv HlBRl^Rl^C-ad WldHl H^olhL (3HHl°0. d. 


%q.lklltl 

HdU MM Hl^ 43l hA<HI Rn4 Pl4<-H MRifi 4Rl : 

(1) MC-iRUdL ^kidRdl. HlUPlS HkRHL 45 d ? 

(A) Rtodl^S (B) PlgPld (C) HdlRUtte (D) 42 

(2) AlaRH^ kR.H4q. Rq^k & ? 

(A) RtPdltte (B) PigPld (C) HdlRU^2 (D) 4.2 
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(3) 


iHl HiRdl ilC-lMl <HlA Is HUH (3cH*d Hdl d4 ? 

(A) aWteufia (B) [k>di6a (C) Pi^Pk (D) '{la 

(4) Hpto AfilHl'i PlHki pRH&d «rtl 4Adl Ail iHl H3i HMdl d4 ? 

(A) ilC-l^H (B) PlAd (C) ilC-iaR (D) Mi 

(5) 4Adl Ail WHl^dl (3dU&dHL $j, HH*IH d ? 

(A) Mi (B) ilC-iSR (C) iWlH (D) ^HHlldHl 

(6) WHl^ iHl Hl^Hl’j PtHSl d ? 

(A) il^d 4lHIMHl£4 =dd dl^L'tfd (B) il&id ?Hd dl6jl<tfd 

(C) il^d 4dl£HU$4 5Hd dll^d (D) ^HlPlHl mA dlS^d 

(7) HWRIMdl MHa 3 lM RlGwwi iHl Hl^ Sldl J.ML'il (HVllHi 5dlA d ? 

(A) PiAd (B) 6Ad (C) AlAd (D) «£d 

(8) AalKidHdL ^4i^l«fl. HMdl iHl H3i A^MLHSLHL sllHi d£li HH3.1H & ? 



(A) duty. 

(B) kl4d 

(C) 6WL 

(D) AaiRtHH Mi 

(9) 

4A Ail il4 (3HHLM H^LHiMHl HiWl H«lHHl Mil HIH d ? 



(A) A^lC-i 

(B) iloiCd 

(C) k\4d 

(D) «£d 

(10) 

$6fctl HL^Hl dltSilil^d i4 4h d ? 




(A) PlAd 

(B) 6Ad 

(C) HlAd 

(D) «£d 

(ID 

^Pld^ ?Hl[i|HH ^ i^ d ? 




(A) C 2 H 6 

(B) C 2 H 2 

(C) c 2 h 4 

(D) CH 4 

(12) 

HlfiMtSd -A^ MIHl-H ^ i*j, d ? 




(A) CH, 

v 7 n 2n 

( fi ) C n H 2n-2 

(O CH, + 2 

(D) CH 

v 7 n n 

(13) 

6Hl£d<j ^ISllPli dlH 

d ? 




(A) HiR-ti 5HPU, 

(B) APllMd 

(C) ^AdlM 

(D) ^HlIklAPlIMd 

(14) 

C 3 H s HlKHH *JH iHl 

HHTtfd^ d ? 




(A) PlAd 

(B) 6Ad 

(C) HlAd 

(D) «£d 

(15) 

PlAddl M H'il A HH H^Hdl k<Hl dlH d ? 



(A) 105°54’ 

(B) 109°28’ 

(C) 119°28' 

(D) 190°28' 

(16) 

?dPHMMd^l ilA iA d ? 




(A) Mpt'tf ilC-UHld 

(B) MliilA 

(C) «u§iLd 

(D) ?HIHC1 MHlA 

(17) 

sj^ldHi MpW ilC-UHl iHl4 H«tl ?HlA d ? 




(A) ^Hite 

(B) H<Hld 

(C) Hid 3 Id 

(D) i<HlC-l 

uifihnr s'Kttii w<i) ’inOt** - cIch 
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(18) %2 PWMH'l WdSL d*U 4 WIN d ? 

(A) oMEm. (B) ibva clc-t (C) (D) ?hlh<h hHi 

2. 4^dl UMldl 4*4 soil : 

(1) 5HRHH«ld^l SlA *t*k d ? cldl 6HH13L SOU. 

(2) hFw SlSRUdL HSR kstl 3>M SHL SHI d ? 

(3) ilS IM 4* SOll. 

(4) SlSRR 3»A sWltt IM 4SHL y.H'ftldl. 

(5) Sl*k4 y.Ul'tfSdl kstt d ? ?ll Hl£ ? 

(6) dl^LSl^d ?H2Sl 4 ? cOj, ^[ts^l M &d SVUHl & ? 

(7) [Md ?H^dL <HL[h[cIS 3HLSR Ctfl d.H'Kldl. 

(8) (Md *1.44 H«iq.q.LHi 3>Ucl d ? <14 HdLd.2 SOIL. 

(9) «kl6d4 dLH 5Hd ^ Soft <ldl (3HHtoi SOU. 

(10) fcWSdl 5H2SI 4 ? «j£d *A *l4ddl ^HHSS'L SOIL 

(11) Hpt'tf SlSRU 3»A HglK-tHH qpR ClRf^ SSHd SISH d«tl. ?IL Hl£ ? 

(12) [=OOfd H&HI %H%«il. 

3. 4*ldl UMldl (3tR SoiL : 

(1) HHRRIRILHi Hpt'tf sV-RU^ Pl^diS pRH&d 3HL|[rl M ftHWlL 

(2) Hpt'tf SlSRUdl HSR Soft y.H'W.Hl £ Pl§Pld SlSRU S3.di 3 h 4%U^2 SlSRll4 eORRL dHR d. 

SLl Hll ? 

(3) [Md4 HlPd Hd Hdiq.2 *wmL 

(4) Hl^td, 3HL6£ld ?hA HLSSl^d Midi %UHM. HlKHH ^4 Soft HHH ^IHl^dKl dLH 3>UHl. 

4. 4^dl HMldl (&>1<MR GtR Soil : 

(1) H«iL3RlL«llHi £[§ld4 «*idlH2 5Hl|r[rL &£l y.H'fclHl. 

(2) HHRRlRUHi 6«ll6d4 HdlH2 ?HL|[rl &£l ttHWlL 

(3) (SL^LSlSid 3^2^ 4 ? Hoffs^l tt&fcR y.H'W.Hl. 

(4) |&*4 [2l€l ^Rwr anwiL 

5. 44dl hm 4 «ggj%l% <3 t 1A «vik.: 

HglRiHH 3^.261 4 ? ^ElHH 4 «j,4s^l flRfcR *rni«il. 
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SIgJQis tUikYdi (Organic Compounds) 

11.1 MRdMdl (Introduction) 

Hl4d RIHH4 |M.4 5HRd<<l HRLHdl Ha^di. Hdl'tf, HdRUpl ?hA glRl H«ldl H&l44 $L«0l 

HdTddl d. 'H'tt'SfHUil H°ldl H&l4 £ Ptsk %tldHL«ll H«ldl Ha4A HSl^Ptir H&l*fl isA d. HdRHpl 

5hA hMhUU H«ldl H6l«n *lSSl £ &ldHi4 H«ldl H&l4A M&lPlA H&l4 d. HR, ®Hd ail'd 

RlMHl Hll il^Pti H^-Hl Hpl HIHRHA d. Hl4d RiHHdi HldHldi ^ Is, M<HpLi H£l*fl4 HdLHS 
Hll d®HHi. ?A% h$h HdTH'i ^d d. 

il^Pli RiHL^dLHi HIHLdL HSA Al*ld 3>. Al<4Pl* RRUHilPtStldHl HlHldl Al&lPlA RlHL^dL £l^lM&Pt d. 

Al&ld Hd dl^l'^d'i HdCj. dHl'tfd dl^l^d aA=UH 3. dl^lil^ddidl ^ dl^l'tfd’j PlRHlHd 

dl^l^d, ’HlGd'tfd, RIC-$R =Hd &ahfd dTHL Is BdUdc-i iRdl Hdi Al^PlA RiHL^dL H«t 3. HIH, 

M^Pli Rt.Hl'ftdL iL^d, dL^L^d (3HRLd ddl PlRHLHdHL dl^ghfd, SHlGRWd ?hA d4^d W ?H-H dxHL H3L 

HRlA 3. <M il^Pti RRUHSlPlSlLd HRHR til^l^d 5H.A ddidl til^l'tfdHl PlR«llHd4 H«ldi 5Hdi HiLRdl 
M^Pli Rt.Hl'ttdl^ <Hd4 3. 

il^Pti Ri.Hl'tfdl, HldHdl RlRs^l ®HdHL 'ft (3H«HL^tl 3. il^Pli dHl^ddl 5HOHLRI RR%tl*d id ^L&LH 
A Hl£ il^Pti RiHtafdldl GlHl4<H d\d4 ^SHld iRHl ^d 3. 5HIH21 il^Pli KHLRO.C-1 Rt^d4 HLHPUi 
hlIM ^ 44 . 

11.2 Al^PtA GiHldl<H Rt^.4 (Organic Functional Groups) 

M HSL Al^Pli RiHL^d4 RlRUHPIlA fiHlRdGdl A4 rAc-U &Hl4<a. Rl^dA AIR>A dlH 3. 

5Hl<3d iRd'l Adi =Hie4d Is Hlfeiltfd RiHl'5i’d4 BHlRdCddl 4 h d. %H i ^Ad iiRdi 6Pld 

?dA ^«U^d4 dl^l^d RUH4 RRllHfe hBhI 0i^4 4 h d. RlHld ifl<4d HRlHdi ^Ad AldL Mdk ^ 
^A4^A ?H[$l4dL pflPlir 3 hA RLRUHPIl^ 3 ^iHhI %%V ^£1 dlH d; % dHl rAc-U ^&l OiHUdc-l Rl^ddl ALRSl 

d 5Hd d4 ^idR^lPiclH <H«fl d4 RllA RiA«llAc-ll d. 
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BnulUl HUd4 (Deflniton of Functional Group) : 

Sl&lFU 44^44 C-UdRlS H&HIMl % l H^Hl^Hldl y\d 6RI *UA si *Ud d cl H^HL^ l 

hwi^hKi y\«kl Gdi4<a y^ci d. 

Mie^d di^iskd d4 y<jvtdLd siyit M hsi hBhi twi h& KhiaCUl kiw4 hhk Ghi4<h 

y\d Hyqdi $4 %ii m<44s 44*44 yyi4§is hGhl ynid 4d d. 

si^Fis 44*44 si4d, di^jtesd. (44d HiGy^d (O), di^ai^d (N) l yc-s* (S) $<u h*hi>^4 

Hyddi Bnuttc-l y\d dSl did d. k<Hl4 yiHPd fru*Q& y\ddl (3?.ldy4 Stei ll.lHl 5>Ud<H &. 


Ate4 11.1 : kettA ymidt frudta, y*i4 


Gdi4<a 

Gdi4Ut y%54 

dlH 

H^iddi 44<yd^ 
(Hum 

yiyi-d did 

IUPAC* dlH 

-COOH 

si4GyRis 414$ 

CH COOH 

3 

4Rlll5 4144 

^«l46s 4Rts 

>c=o 

GaVt 

CH COCH, 

3 3 

4Ri4d 

4A4d 

-CHO 


HCHO 


Pl«ldieL 

-OH 

di^iGy (hi<^i4c-i) 

CH,CH OH 

3 2 

tkitk-i ?Hie44c-i 

M4fii 

-COOR 


CH COOCH, 

3 3 

Pi«u^ei 4141a 

Ftdt^c-t 6«l44a 

-x (dc-itefd) 





(F. Cl, Br ,1) 


CHjCl 

Pl*u6a K-tRL^)4 

K-tRlPldd 


*(IUPAC - International Union of Pure and Applied Chemistry) 

11.3 &dUU<H WJd H^Wctt Sttftdi 44^4 

(Organic compounds possessing oxygen containing functional group) 


=Hl PtfHIPldl 44^44 HldSl ^-d4 Gdl4<H y^d ^Rlddi 44*4 (1) 5Hlfi44<H (-OH) (2) HlRddL^i 
(-CHO) (3) ^>C =0 ^ (4) 5l4.Gy.R-tS 4(4$ (-C00H)4 dldPli ?HCMtLy 4^. HI (3d4d 4lG%Wfd 
dyddi 44*44 hA &r y\d dyddi 44*d4 ynifoi did d, 44 Hcwyy hpiumi 4*44 5 ^ 4 . 

(Alcohol) : 

*u<Gd 44*4di Pwdidd -OH (dit^iGyc-i) y\d 4 avu4 h 4 4 H^dcff hisMsi 

44*d <hA d. Hie44c-t^ yini-d ^h^ jOH &, M r-oh 4 Mikid d. *4 R = Hie5i6<a (Alkyl) 
y\d &. 

3H.l6M«a^ dlHiyjt : 

HlCSldlC-pj. dlWil H^dAf \«l dl^lislAddl €l4td 4L^d\LH<Hl difsl Sdl dtfl dl^LSl4d dlHdl 4GlH 

h«r 44 ‘4 at 44 ‘hic-i’ udtH <*Udi4 did d. 4 h i [4ld44 ‘4 at s4 ‘hic-i’ dcdd *Udi4 
Ft«td, + 4i<a = IM4c-i hA A * hhisI 6Ad44 6*1^ + 4i<a = ^«t4a yA d. 
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HHH HR Al<>k HdHdi MlBd dHl'tfdl ddl ^Heff %ueM& dHIVtl £te& 11.2HL HlA<H d. 


4teS 11.2 : *ll4d *A rA ^Hrtf *U*A&* (MHH HR »W&) 


!Hl4d 

a*ti£M<a 

5HL<Bd^ dlH 


dldl-H did 

IUPAC dlH 

SHtOku dH (C n H 2n+i OH) 

Pl«ld 

CH 4 

Pl«ll6ei 3Hl<3AlilC-t 

Pt8l4et 

CH 3 OH 

^Hd 

C 2 H 6 

HieAldKH 

^HdLC-t 

CHCHOH 

3 2 

HlHd 

C 3 H 8 

HlHl^H MltAldia 

hlh4<h. 

CHCHCHOH 

3 2 2 

<*£d 

C 4 H 10 

«iei6ei HieAi4<a 

wj^4ei 

CHCHCHCHOH 

3 2 2 2 

■*l4d 

C t H„ 

HlCAldla 

h44(H 

CHCHCHCHCHOH 
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3 2 2 2 2 


•HlHil Heft Hl<3l4<y. dHl^dldi HRlPld Hl<Bl4c-ldi ^.dLH'SL fiil WiCU]. A Htki 5dLHH 1 iL-{l Bdl4 


Hifedl 4aqk]. 


shrh>?i4 Shi *A ^ h4th : 

ARttl «RdRHi Heft kc-[l$ H2dRlt d»l 4H*ft. <XH J ^HhL 4 &4 Hd^, &C-ft, dU4 £ SlA«ll HdlHHldi 
4*14 Heft Bdl 34 HlHSl HIHL <dmi4 Bdl $44 44, el pLHSd BHl d. el #ci-*iaU.HBlA (3 &hA 
6RI HLH d. WRRUHBlA (3&H&1 (3e&HAl (enzymes) Atl 4 

^H4«ft Hd^ <HA&» (lactase) (3e*RA 6RI «UH d. el $4 *tkl AsAaty &BeA 4Bu4 3Hid* A 
d. % fctft H«l d. &H44 Ge*RA Ctibi SRI %j. ft.H2d H$S &4 ddmi4 Bdl 5HLHHSL £>. *UH, 

tiwfSM, 4iGwrd4 3tasnr$NL m«hPB wltod^ 4^ PtH2d HtS %r«i hsi 4 Hdmi4 Bntd 

hi4 hBhihi 4iG4tfd4 di'stfl ^ 3*1 d«fl, 3r %m** *rmBhi d. u.±, &<44 
4*hi him nmt hA m l «4di Rani ( 3 e*R$ 4«4 AivftHi Pinad hhi4 6A4c-i 41 d, % mimm 
Bdl &. 5Hma BHl SRBlHld ARM. .SlHlAdl&S HRj, (3eHM HIH d. el«ft Hm§l4 BhIHL Sl<H*l MlA d. 

6«ldl<a (CH 3 CH 2 OH) : 

6Adl<aA mih 4 HieAdl<a d*U 4 rv44 44. hMI, q.i*H 4 h* %cu diiiARA 4441 Ah^ kaiA 

BRH (syrap), A5 H.A HRd HlM <*3*1. ^ HHUft Midi Mil el H*A d£B dlH 4 
MlHlPlA (3eHltd4 £l 4etl <W?ft4 d : 


(l) hlhh?l4 Bhi 4 614^ s^leilPB StHisH : il^ildi «i4, $tfil l siddi m, Hic-u4d 
(?Rftni4 siii^i waoi di4^l hBI ^<a ?ii^i4d ah^iA Hic-uala a^hih d.) hU «tAldi w-Hh tmwi 
(invertase) 6eAHA4 dlTtfldl ?aiHci?l4 Bhi 4 H^C-lL ^AaLoi Hd d. 


C,H O,, + HO 
12 22 11 2 

His HHHl HIC-lldftd 




* C 6 H 12°6 + C ^ 12°6 
|A2D> 


SloiQtS aH'lToll 
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HI l |i2b}^ oilH»bi (zymase) (3<4di4 dl'SftT.Hi HlddSl d£ 6*l4c-l hA il4d ildiidl^ 
<Hd y>. 4«ni <hA (3<4dil 64ib> (^a) nn awbi *uAeu 4 h d. (% sid4 wlc-k'i %%lhL 4h d.) 

C 6 H 12 0 6 ) 2C 2 H 5 OH + 2C0 2 (g) 

oejjibi Hddi |i£u» M4ei 

£*l4<a 95 % hA 5 % •MlsO.'iX PlHJSl 4dl hA d, %d d*j. 4s M *LM<j d4. H»&d 
ei4c-u©4 ^ $Wlc-i 4wuhI him. d. 

(2) 6fc4t(*U JHieuPtS (3t4l&d4 Hl^PU &d : *&4sbj 5Hl4Rli Gcdl&d ^WUHtt d*U H«ldl 

<SRld(CH = CH 2 )dl ^4didil(hydration)4 iVUHi Hl3. d. dGHrj, d'lS d^Ri HRl$4 dLVdHi HISO. 

di«l v€Q*i«si swi 3*l4c-i d. 

CH 2 = CH 2 + H 2 0 H aS°4 ) CH 3 CH 2 OH 

£Rh 6&l4a 

tfStdli-Hl ajSlHdli : 

6*l4<a. vilMd miS. &. cl^ (3cwidPi| 351 K d. cl hlsCLhI %tw. d. 

£*i4ei h& e.dd4<a h=h 4 d. &dd 4idl oi4u4 di&4 vi4 l %4d4 d«Pl & 

H^. S.d4l 4ft ilAd 4ldlidd!>i ddl Hl4 (3cH~l i\ d. 

C H OH + 30„ A 2CO„ + 3H O 

2 5 2 * 2 2 

6«l4<a 

(3) dlRud (Na) ftitj . 6d4<n (-OH) d\d4 4 Rhh di*Wl mBhi4 4Rhh 6*il«ii& 

(% dlHl-H &l Hl4lidtf^ d*U Hl«lHlH &) Hft ^LHdl^il^d dl^ (3cH~t did &. 

2C 2 H 5 OH + 2Na -» 2C 2 H 5 ONa + H 2 (g) 

6ft4<a diCkn Hic^ diRdn 

6*l4<a nRiRi hRu dift hRi$ 4 di^^lHi uRdi *4 tkitte nRRa 5HLM.il. %4 did $«i %4 
4il 4 h &. hi hRh id H«4idii4 hBhi i»l d. 

CH COOH(/) + CH OH© [ H+ ] CH COOC H (/) + H 0(/) 

J Z J f J Z’ J z 

nRiRi hRis £ft4<a. 6«u6ei hR&s 

6ft4<a^j. hI&h&k ddi nRiRi hRu nft d. 

CH 3 CH 2 OH Hl<3<ai&t ) CH 3 COOH 

6ft4<H KMn0 4 ^44^5 4[$u sh^cu SdRlRir ?hRi^ 

Hejtrt 1 ^ ' 

Hi a^a^HHl «fui HHl§lHl ^«14<H 4. cln'l 4 Rm.H 4^4 dl4 §iil (3Hd. 
H.q.CHlid.4 4H id. dlQdHdl §i4l $^d dl^l^d dl^dl H^MLSl (3cM.-t dil. ^WS^JHdl 
^C<Hl dil Hl0l«l d«l0l4 €ldld4 HMl H^lil did d«Pl d. d*i &6d dil. HI Jl<|Rl 6^«Ud 

Rid^ d\4 didd4 dn4. 
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HA ^4 l«2^l4 4il HHISIHI 6Adl6l €il. rLHL 5 % W-O.H NaOHHi HdlA6l 
KMnO^ HHISI 4A4A 644 44 HHH *Adl £l. cHRHl& Hd6llAd AMi, <*311*1 l 
KMn0 4 Hl sacRHl Vl W *UH d, 4 £44<H^ HlC£B*ld a 4 S&dl^A H&4 Hddl^ 
(dEdd A^ d. 


6*tdteldl <3 h44 : 

(1) 6444 SldA d4E 4 a* (lacquers), dlFfel, HtR (perfumes) %di ^Wl sS«il d*U &dLHl4 
«UH d. 

(2) HlHH d*U A AddRlA 4dl4 HIA AMI (Oj^i) JSloLHi Adi 6UHl°l *UH d. 

(3) £Adl6l4 6 h 4°1 d*ll^$M 44 4dl4 d *ILH A Hl£ A4 M Hfcltf [AAdKl, aW h4s %dl 
kaii na4 (44i ami4 hiA d. 

(4) 5 % HL^tl *Rlddl 6A46ldl SldSlA *BeAl& BhBs aA d, % *14*4 HlAl HHl4A tfcj&M AMI 
Hl£ 6 h 44 &. 100 % £A4<aA H4l6^ HL6Al46l aA d. 

44 d4ft a*U6&4<H ^AHldARA : 

Hl6Al46l4 ti«ldl<H d*ll^M ^Cl<ill d4A <fcl4dl d. 6A461 4dR A4 <5ta&«l A^Sll Pi«ldl<H (6181) %dl 

H&4A 4A ^HlA d hA HiH«ll m d. Addl hA SIRICA 4j,6ld ^HlA d. 4d* - H£d H*. H*R 
Hid d hA 4il4d HIA 4d4scirrohsis of liver)dl *Rl4 ^ HIH d. Hl4 V HlfeSuAei^ Add A*% HRl°d 
HR dlPlARA d. 

HSlli (Hl6Al46l) ^Rlddl 444 ^d H2A MdlXl Aid d hA Hldd*l4* HI A4 M HSR (toxic) 
did d. dUL HHNilHi Adl4 A 6A<*A Al4 b\ £>. H€lli (HL6AlAl6l) tRldij 4^ Adldl <*6ML fcR (lining 
of stomach) 6RI Mdl6l^ Hd4d?l d£ Mdl6l 6tl4dl HdldHl <d4 Wi d. HH4 =hEH H6lli 
(Hl6Sldl6l) 4=^ dl Adi 444 =Hl644c-l^ HHRl 0.3 % «UH d. 5Hldl4 4J. HHRl 444 

«UH 4 d ^SHldil^i d hA Hl4 HI3.G4A4 A Pl4d hA hA fc&H HH H4Hl4 H>il «L5Hdl *A. 

A44lni A4 ^cwAhw. Hdi 6A4<adi 90 % h& oi[A 4 4lG%&«id «itf 4RieiR'4di64 hA &. 

4Riei[^di6^ 4lG^?id h tS 4(Al^i! 4tSu hA d 4 iGh^k «uS Ai^d 4 ihiahl^4 hl^ hA 
HlsA <hA d. ?l4^dl ilHl HiGA^ld HBHl A^.dlA HhA 4q,l Wdl 5HI 4lG^.^ld hBhI *^wt4 H^tdHl 

HIM. d. 4Kl2lfe$dl^A ARS'l &l^4 Si4 Hdi, cdBdA &HAI 5HIHHI l HRd^dl «l4 l «l4 

c-i«i4 4 hi hA is. 

&3 4diy.4 4|d4 M. I* A^dl^. P-450^ HHI§1 H4 m d =dA A4 61? 4dl^A 

&14 4<u4 6=^91 «UH 0 . %A &13 4dl4 Id Hit 4 h d AA 4 i6«®\h (disulfiram) dld4 tea 3diHdl4 =Hld 
d. hi s.qj.4 hi4i4<h^ Hlfi^id am ^ hlh d hA hih nRi2i[^di^4 yRd hhi4 &i? 

4dRA (3HM Hid d, Ah^ (3614 Hid d hA MRmA &I 3 4dlM £1? HcH H^ HtS «|}r d. 

h,i£^4i64 hA H4d ^4^4 : 

Hl(6JdltiA hA Bad Al4(d6l (^>C = 0) H\(A H^lddi AiACAa HHl^dl d. Hl[i2tAl64 HHl^dlHl 
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il&ttPlCH d\ddl il^d Hi Hltiltkl -R Hd *hb tilted dVW% (H) dl«l ‘atS&H dlH U>, %d'l 

Sldlfodl^ HRRI&3R &. 

R. H. 

^C = O ^.C = O 

H H 

Bi*ldi<a 

OHdU^dl^) 

Baiddi ii&fiPia y.^4 a4d <4<$a <k hksuSc-i (R hA. R’) d\ddi arid r^hi^ di«l <»Ui*lc-i 

4Xh d. 


^ / 

R' H 3 C 

Bald dl'ldid 

(HlMd) 

W (R) hA. (R’> ddld HRRl $d $d Hl<3li$<H d. 

3Rl[Stel&$ Bain Wlted^ IUPAC dlHJftSl : 

Hl&dltk dHtedldl IUPAC dldi^l dB Hl&dl^ d\d (-CHO) tRlHcfl. dl6ilil4d \«l4 Mdd 
il&k^HSll d£4 i4 R^l dl6jlil4ddl H&H HSRdi.4 ‘H’ i& ‘Hl<H’ 1RHR ‘KUhIHI Hl4 d. 


(36URSI cRU Bl«HA H^Rcff Hl(&dll$.$ lMdl<Sl (ddBld dlH ilnKtSdl^) hA $ldA. H^RdT 
6«ldia (Hd&d dlH H&ail&dL^) AhTT H^ddl H^Rcff Hll&dl64d dl^dia <*>11 d2B 
HlHHRldi Hl4 &. BtflddUQ. P&d, + HIC-l = lMdl<H H^. cWl TT ^ $HhM l&d, + HlCd = £Rdl<H 
idRIH y». WR Bald dHtodldi. dldiWli H^RdT dl6jlil<Jd dlHdl H&H HSRdUft ‘H’ i4 ‘Hid’ 
*UrihL Hicl d. i liWdA h^r 4 Ben jjWdld, «jadA H^RdT Bald «j.ad, + hk = «j,adld, 

+ Hid = RlRdld <VR Hl<Bdd H^H HlBidl^i Hd Baiddi (36URSI il^i 11.3H'l Hl«ll &. 

$tei 11.3 : k<HlS dldHl Hlfodlti-S Bald 


Hl<Bd 

Hl(5ldl6i 



Bald 



did 

** 

dldl*d did 

IUPAC 

did 

^HdlH 

sidl'd dlH 

IUPAC 

did 

CH 4 

ftAd 

HCHO 

SldU&dl^ 

PiddlC-l 

- 

- 

- 

C 2 H 6 

6*ld 

CH CHO 

3 

*l($iail&di6.$ 

MdlCd 

- 

- 

- 

C 3 H 8 

iMd 

CH CH CHO 

3 2 

lllBl<Udl(<^dl^ 

Jll'ldia 

CH COCH 

3 3 

HlMd 

RlRdld 

C 4 H !0 

«£d 

CH CH CH CHO 

3 2 2 

«j£dl(&dl6.$ 

w^adia 

CH CH COCH 

3 2 3 


«^dld 
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(q$iid ?iid ^eiic-ilgj 













[S^dtf-i (HCHO) : 

aiHi-'H did &dH&«a&$ d. Adi 44 6 % d'wdi duqdi vetlH siqmA £$Rid aA d. cl 
AddUlA &. Hl(§cld HCHO &. <A4 (3Udld dl^ll^HdT. HMlatfllHldi ^d HfiftHldL d\dlHl4 
dl2 ttiSlA (&0i3feq) d^U A*IH &. 

[dAdl«l4 HdW£ : 

(AAd^ 873 K4 973 K dlUHlA RRq* ^ HIHA Hlcjjdl HlAdl^i %qi (3&HA4 dl'tf&d'l HiGd4Sld 
Wl lMdl<H (HCHO) Hd d. 

HiGdkld 8734 973K 

2CH 3 OH + 0 2 -[Ag^O]-* 2HCHO + 2H 2 0 

Pi*ldtc-i PAdis, (^idlRtei^) 

Rl«tdl<Hdl yaHdl : 

(1) Pi*ldi<a vifa4d M qi*j. £>. d^ (3cA<adRi| 253 K d. A HUiftdi sU=q d. 

( 2 ) HiRtei6A4 Rhi4<h d4Hl ^ididRiA h&hihi 4A whiA d = 

(i) HlG&Asid HlG&kldAdt da<44 timldi PlAdiei^ Hl[AdA«ld ddi PlMltiA H&4 (4\ftA hR) 4) 
Hd &. 

HCHO [°1 , HCOOH 

PlAdl<H P&46A HRl4 

(&dU&6l&) (&[$S H&4) 

HI HBqiHl HlGdAHdAdl dRdAl <Aqi i HdlPto-l RlC-q* dlfi&2 (2ic}dH H&HA), $«${&>l H&HA ttlA 
hBhI A3dl HlRtetf$A dAhK-j. HlGdAdd H^cff Al&idd’i'dl HlWrtL AIhIG&RiA hRU hiA d 

HfRl 3 ^ 

=ha \k&a ditij&j m <h£ Adi %*u4 HqAdd did dasu uhl^lhi NaOH GACl. M 

toft - AlHl Vldl HdAd d«l$l. HI Hq&Udi cto HHLptHl(NH 3 )^ «iq§L 6A*u4 216HH HRdA hA 
0. HA Add«ftdi Hlt&Al&S HiS Adi 2l3dHdl d&dA (3H^l Add4d Hl§ft oftfll 4SVU *yft °RH Adt'l 
HlR&Al^ HlGdAdd «UH &. RlC-q^ HlHd(Ag + )Hl4 R4Add dd'l RlC-d* Hlcjj $21 dA d. % &22 ^h 4 
H«4 ddl2l H* W did & Hd H^ldl M Idld d. HL Adl2ld aA &. 


^ U^td 4 ^ 

=>%Ab> Hl(&tAll$4 d\<A H^iq^ dHl^d d. ^Rioi hBha, (^RIol A- CuS0 4 hA ^Rloi 
B - dlRdd HieRlHH 21^2 ddl dlRdH PlAlSL) dl«l HlG^%ld H^dddl AIH3. 

(n)dl HlAdl^ii A^Hd (I) HlAdl^idl <Hl<H Hq^HHL ?Hld^. did d. HdlH^LHlHL HI Adl^l 
d4i HlHHIH d. 


u^td 5 ^ 

O^loi Hl(^<Al^4 dHl^d d. AlHlRl^lddl &CfdL ^ddi (\HHL) o^Sbl^ HHL5L 

4h d. H[dQA2 hRha (CuS 0 4 , ^(Jftq dl^t^A hRia hA 4Rhh Al 4A2^ PwiSL) dl«l 
HlGdi^ld H^mdl AW (11)4 HlAdl^A A^Hd (I) HlAdL^-idl C-iK-i Hq&Hdi ?Hid^ dLH d. 

HdlC-llSDAC-l SIHR24 hI HI Adl^l hPiRA 2 AWifl dM Hl«lHW d. 
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PlAdlfil4 4ARHH (Pd) (3 <Iua 4 aivH4 4l*Wl6il*d (H 2 ) q.L«i %uA hBhl 
*R dl4 PlAdKH hA d. 


HCHO + H 2 [ pd ] ) CH3OH 


PiAdic-i AlHaifiitVd PiSL-ilei 

(ill) P&nMHl titiSDntt «i*wi6d (hcn) %uA4 4 h«H<h uB*u ; 

H [AAdLC-lHL Al«td ?>iA 4lG4tfd d-4 /C = O BhH d. M^PUs 

= O 4ihH14 OlHk ^Rlddi. 3.4^4 «ilQL%Cl<H wB*U (\«l UaA4l hB«LA4 fail d.4) 

H =Hl.ud. PlAdlC-t <&l6ji < fcd4 HlHdl^ HlA 4 h4<U hBhL *1=114 PlAdlC-l Hlddkltyid 

dTw h<A d. 


faC = O + HCN 

w 


H s /OH 

/K 

H CN 


(4tdL<H 

PtAdKHdl (3u44 : 


di^itod (Mdic-i. Hm.4tiu$ild 
HlHdl^ 


(l) [AAdic-ti ^elk aidsi (4AR-id) AudisiA 4d.i4 A4 Gu4h ^d mb ^dMA wwu. hlI «uh 
d. (2) (Mdic-i 4 vaiEei 6444 mhi hic-l d4£ (444 jlBha d. <te<au$2, AAnitid, vaiEes4 44 hi 
d^U (AAdK-idi (44 h *ud d. (3) (Mdic-i viii ) &4<a - 44(&tei6.s laM (4 Rrr) 6w.Ld.cu4 (444 

d. (4) ^R.d.1 hA 44[6teLL$W.l H4oQiRi§l4 HddL Ao5kA ^R.d.1 44[5tei64 M-t Is UF Md &H d^U 

(44h 4 Adw. S. 

4A4d (4kl2ld) (CH 3 COCH 3 ) : 

Bsw 44 *4 mi°t*i 4A4d d. A^ hihwl din sH&ild d, % A 6 ei 4Rih ^ awl ml 

d-MRldl dlclSLHL'i 4$ ^ihfd &. 

UlA4d4 Hdlda : 


(ISR-sW H<s([A (Fisher-Tropsch Process) H^lR-lHHdl foouvd «PlHld HHdl tfPld hA Wdl^dl 
PtBKlA 150 HR fcHlil 453 K dlUHld ilHl<& %iLA*U& (3&HA U* HHR AW! 4Rl2ld H«l d. 


ch 2 = ch 2 + h 2 + 


rcooi 

453 K150 HR 


■» CH3COCH3 


6Pld 4A4d 

4A4ddl 3Jism4 : 

VlfiAd W«ll4 d =hA ^^R ^>ik <ttlA d. A^ foAeLdPifc 329 K d. 

A uisQ.4 %su=d, d. 

(2) UlAAld^ 4Adld 4 RhH HA4kil^L64 (NaBH 4 ) i RtRlHH 4<%[A[dHH 

(LiAlH 4 ) %d.l I&AlldAdl dA ^4A«ld Hl4 4Ad-2 HLH HIH d. 

NaBH 4 

CH 3 COCH 3 w=UIiAM 4 ’ =H 3 -<pH-CH 3 
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Ici^llcl ?J1d e^rt'icila 


OH 





(3) 


4A4d*i HlaRlHH (KMn0 4 ) <& HlCk&ld Awi 

6A46A ?hRu mA d. 

CHjCOCHj [0]KMn0 4 CH 3 COOH + C0 2 + H 2 0 

lii.A4d HICAC-U^d > ^ddl^A 5H&,S 

(?h[A£a iU&s) 

(AAdl<H4 %H °t HlAdld4 ]>C = 0 feddA im. dUSjtod 
(HCN) %ll«l Hloutla H&dl A& lilA4d dlddkltiild Hld$(Ul 4 h^ hiA d. 


H,C-C - CH + HCN 

II 

o 


iM4d 

MlA4d4 Gddld : 


dll^d 

diHdtf^ 


CN 

I 

CH, - C - CH, 

3 I 3 

OH 

HlMdld dLMdldL^d 


(1) H*fc>WU«Udi $ldA d^U, 4W (Vll) <3444. 

(2) &R (leather) hA 44ftd ^UHl4 ddW.a4. 

(3) dH HVfl. Atid UlRl?l Q A*dR Hdldl d*U. 

Al4(MAa *4^4 : 

-COOH &dl4<H 4>lddi AlAldA AdlvitA Al4&dR-lA 4RU dHL^dL aA d. dHldl kst'lA PiAdl^A 
4(Ai, 6A4^A HlASdl dlHl-M. did H-^AH Ai(Aa 4($U =dd ?hIMa 5H(As d^OA Hd&d d. 

IUPAC dlHA^l : 

Al4(M&A SH&idl dlHA^Sl Mil Al<4G4&A d\d *ttW.4 dl6ilAL«4d \«l4 &$dd Al&id^HC-U dAfsl 
a 4 HfcjJl dl^ilAlAd dlHdl 4(dH 5*WR44 ‘H’ dcdd A& ‘4ltSA hRu’ dcdH 4^14 ?HlA d. U.d., 
(AAd-lM46A 6Ad-6A4tfA 4(4$. 

Al4.G4.R-lA 4(4Adl k<HLA dLHIrM. dlHl ddl IUPAC did AteA 11.44 MlRd-li 3. 


AteA 11.4 : Al4(klR-lA 5Ht%li4 dt4 


5dl4d 


ai4(a4Ria 4(4$ 


*uGidd ^d 

sidl’d did 

*tlI$Ld *Jd 

%ldl»d did 

IUPAC did 

CH 4 

(Add 

HCOOH 

AL(Aa 5H(A$ 

[MdL^A *1(4$ 

C 2 H 6 

Sdd 

ch 3 cooh 

4(4(k hRu 

iSddl^A 5d(4$ 

Hddl =A[A[£a =4(4$ 

C 3 H 8 

44d 

ch 3 ch 2 cooh 

4(A4[dA 4(4$ 

rflHdl^A 4.(4$ 


R' R' 

dlHIdl R ^>C = 04 ^Ac-U M USl 4 a R' A frj - 8 - OH =G pRdlHd HQ ^>C = 0 

«idi4 diHi-M. ^ddi«n ai4G4Ria shRu hA d. 
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6446a hRu h[4s) (Ch 3 cooh) : 

6446a HRl^ %UHIdi did HRi&A 5HRlA d. 4^ Hlt^H ^ CHjCOOH d. 

6446a H(4s4 Hdld.2 : 


(l) 644^4 6 «uhL nRiil<dA«. Grwa <& Hi«i<mBHi a^.«=u«CL hlG*G$h «uS [441R (6446 a 

hRu) <hA d. 


c 2 h 5 oh + o 2 


644a 


=HRtMAe *. 

(3<&Us 


-¥ 


CH 3 COOH + H 2 0 

6446a hRu 


HI H<SlM H%tl 6446 a 4 Ru^ H-HISI ^ 4 d &■ 

( 2 ) 6446 a HRUdl Hl^PtA ?>MRlA ( 3 cUL&d 4 Rl 4 dlC-l 4 Al< 4 d 44 ASU .64 %U ,4 ( 3 &HA HlHlRd 

- \ 4 GHH(I 2 -Rh )4 dl^Hl hBm .1 Ald'l HRlRA hRU *\A d. 

CH 3 OH + CO P 2 -Rh ] , ch 3 cooh 

(M 4 <H Al««k 44 a*H .64 6446 a hRu H«W.L HRlRA HRl 4 

6446a HRUdl apMl: 

VlR 4 d, 4 fl. HSRl^Ad S.RI 'RLd^ Hcu 4 &. cl UU 3 Q .4 Sl«t d. 4 j. 6 rAadRi| 

391 K d. 

(2) ailRlRA aptrf : 

(a) 4 C&H (Na), H^RlHH (Mg) $4 Mlr^Hl %ll 4 xRHL a 4 HlC^A 64442 (HRlk) «.R 
Hd 4 l*Wl 6 il,Vd <H.dl 4 d. d Pl«fa, HRl 4 d. 


2CH 3 COOH + 2Na -> 2CH 3 COONa + H 2 (g) 

6446a hRia 4Rhh 4Rhh 6444s a«uu6ilvd 

(4Rhh hRRs) 

(b) 6446 a H.Rl4 4RHH dl6iiASll64 W <46a &l4 H&HI A& 4RHH hRRs «.R HIM. 6>. 


CH 3 COOH + NaOH -» CH 3 COONa + H 2 0 

64d46A hRu 4Rhh 4Rhh 6444s 

d^jlA&l^ (4RHH 4 RRs) 

HI uRdlHl &44 d i -COOH a\ti4 tAl6^hM hRiRa H|[4 d. 

(3) hic-M<h m44 : 4s ^ss^Ra hRia (3&ua4 aiv4*u 6446a 4Ru h 4 644a ai4 

hRhl a 4 6«u6a 6444s Hdi4 d. 

ch 3 cooh + C 2 H 5 OH [4s h 2 so 4 ] ^ ch 3 cooc 2 h 5 + h 2 
6446a 4Ru 644c-i A 6«u6a 6444s 

(6«u6a 4RRs) 

H*ff, aihiG&Ria 4Ru 4 %ueMa ai44 hBhl4 h*s* wilvd <ddq.i4 hi uGhk 4*s;tai 
a& d. 
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6446$ H^Udl (3d44 : 

(1) (dAdR Hdlddldi, HRlifdi HERl <dlddl ddl HRIit dfodir (Ctoidted) d4l 

(2) HdlORlRllHl Sdd£ hA dfedi d43r. 

(3) (d££l) Hdlddldi. 

11.4 diRl^R (Polymer) 

4$ Hddl *l«£l dd& MirRdl Hd^t mi il<4rlS H^Hl oAM'fcl dlA ^WlldRlS <Hd4 4iltfA PRIS 
HilHl ddlA d cL^ diRRR iA d. 

4i Hddl A. JUtRdl H*i>d my M<4 As H^Hl 4i4hn. aiA *RUd[§lS dM 'fcUltfA dlRl*R Hdl<4 
«i d. Hldl mi ilAPti H^HlA iA d. 

4i Hddl A HSRdl HW*d mi $lAPl$ H^Hl4 AM^n. did ddidRis Ad4 4ddl4 u&diA 

diRwil63)?ld $A d. 

6(*Hdi H4>d h^hI 4$Ahfl. ml4 dRi4c-i hBhi4 hiR-iPm. ddiA d. hi wBhimL 6 Pm. hhIhvu 

A H»^Hl HdH dd&ldi. 4ilSA fcH^ Vldl (dd*R) ddld d. (faH^ Vldl %ll«l 44 H^ 4ildl4 BiM.% 
dddl (£ld*R) hA A4 m«l HidlHddl 44 H^ 4ildl4 drj^ H^ Vldl $£l»R) hA d. Hl4 V 4d \LH<ai 
<aiAl d4 m d. dfeuA <ai<4 \ihc-u hA d, 4A Prls h^ Hddl hiRih* aA d. 

CH 2 = CH 2 CH 2 = CR, ? CH 3 -CH 2 - CH = CH 2 CH 2 = ch 2 } 

6Pld (HidlH*) &H^ dddl (41HH^) 

ch 3 -ch 2 - ch 2 -ch 2 - CH=CH 2 CH 7 . = CH 7 . , 

PlH^ dddl (£ld»R) 

ch 3 -ch 2 - ch 2 -ch 2 - ch 2 -ch 2 - ch=ch 2 

dcj^ H^ dddl $gl»R) 

n(CH 2 = CH 2 ) _^ fCH 2 -CH 2 } n 

HlRlPM (dlRddl) 

tli dlRl»R 4HC-ILHL HldldMl H^A HldR Adi dlttd <HRL^ dRdR ^RLdAd d<^ ^ &■ 

HlHdl HI <HRlA ‘HldA4d Aid’ iA d. Ad HlRlPldHi Hldd4d Hid - CH 2 - CH 2 - &. M H?l 
dlRlHR H^Hl HldA4d 4isd4 %i>dl nA ‘dlRMRlt&dd H*l’ & A d. 

(1) dLRwi H6l4^j : 

HlRlH^L \tmi% ciofti^l °§t\. HiR «lld d. 

|6?ddi %ik-u HiRiH^ hsi 4 |Uddi ^Acn Ikms hiR-ih^. h&l4 %cu 3t «l 4, ^eibi, 44d, 
-^Beii hRi-s, vr Hidd^dd nil ^ <y§4 d. 

IWdHi ^Acil HlR-lH^ H6.l4 dlA4 ^.LdldRlif dBdl4 H^m&Pld 
HlRlH^ H?.l«U hA d. 3 ?r 4 ^dl d<^dl^5i?ld4 H«ldl ^ai o^m.4dl«ll ^4 (3H4.3L 
EIH^4 HdldEHl did d. 

Hldddl^d di4[Ad HlRlH^, HlR-LdPit H&l44 dAd d. HI HRL 

H 3 icddi dot d. £4 ^d<A ^diHi, vi-nRei hA vr4 %ihiA«i «ilh d. 44[Ad hiR-ih^ h&i 44 
(3HHl^>i im (34.01, did4 Ad'y <ai&i hA di^4 hAsdh'i did d. 
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(2) mShhi q44«t : 

*Us V M4RHI rLMl ^ *ttN. ttl&l 4l4Pl4 HldlH* 
HlRwU^ld H.Bqi*Q. ^<4^ Hl*l 3.1HIHC1L4 Hk€ “KUuM. HlR-tH3. H&L&IL 3HA d rR dldWlRlH* 
UU€ 4tl d. 2l.d., ^RKHi«fl. Hddl HLRlRM tM'ilR-LH* H&L*i d. 

i M ciHl^. $U H4Rdl HLU M^Fti Hfcl*5 MlRlHluSoteld. HBHI*(1 5^<4 t Kl Hl«l lL«.LHlSlir 

Hk*tt HlRlH3. Ha«il d AA il'llRlH* 44 d. 6l.d., %2LM,G.d. H-4 M£lSltid»M Hddl 

«luRd «J£Ul6d *HR (SB. MRl*R M.a$ d. 

GtHH H^lddl fcttiwi Hl&L 4l^[d4 Hiding *UHS[Ul 
HlRWU^ld. nBq.l*d ^^tha Hl*l y.HlH0§L4 H.H ^ ‘KUuM. UlRl»R H&l«S HdJ.4 & clA %>L*fl.H 
UU*fl. i^qiH d. 21 . d., %2lHftdHUfl. Hdldldl UlRt^lH^d %>R[l<H H2l*l d. kc-U4 HHdldi 
<ilH*(Ul HlRWl 4.Hd.l Hldl»R =h4 4d.l (3U«M 4te4 ll.5Hi ?hiAc-u d. 


4\'24 11.5 : HlR-RR 5dd 4dl Gh*M 


Hiding 

HlRlH* 


ch 2 = ch 2 

4 CH 2 - ch 2 + n 


Vibil, hBh SR-UhL 

6Rld 

(HiRiRH.) 




+ CH 2 - CH+ 


$$&Rh 2l6«L, ^dil2, 

CH 2 = CH-C1 

T Cl T n 


4-4 $.H Hd.iq.clL 

(&dU$C-l K-itelt5.S) 

l-4cM6Rld 

(HlR-lAdltk-l K-CRli^) 


dld(^4 «4£d.l HlHdl 

Q 

to 

II 

ja 

4CF 2 - cf 2 ^ 


Hd.iq.cu, Hqiti4 d3B 


(l^c-tld.) 



ch 2 = c - ch = ch 2 

fCH 2 - C - CH - CH 2 1 

\ 

qi2V£ 4H41, 413, ?Hd 

1 

ch 3 

r u ] 

L 

HL^4d.i 2l*R HdiqqL 

OniMi&d.) 

2-Pl«ltfk-l m^i- 1, 3-4l6d. 

(4*r4 vhr) 


4*Rcfl. 3H3d.i Rl46H dfli 

ch 2 = CH - ch = ch 2 

"fCH 2 -CH = CH-CH 2 ]" n 

<*£1-1, 3 .Stf$d.-(<*£Ul6d.) 

(HlRt^SUL^d) 



ch 2 =c-ch=ch 2 

Cl 

tch 2 - c = ch - ch 2 1 

1- Cl -1 

t 

Hqid4 d^B, H123 

HpfcHHi., 4^lH3 &LC-2HL, 

19LH4LHd.i ClfillHL 

2 KM «£l-l, 3 4l6d. 

(dlHlCkd.) 
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HWttWHi 5U4^U, HltW, ^-2, $l6H*, dLHC-lVt, HR-ld HH3. $Pfol, Hl44Hl$k-Ld C-lPldl 
wuik, h*i, 4iH4i, wi, <v&4 Hdiqeni, to Hi«eti U4ML4 %h, &wi HdwuHi, am 54 hhl 
5h 44 d. 4LHi 54.HHi HSL 5 h 44 &. PlSlld hA 244t-ll®dl 5 h4h 4 HLHSl I3RH <HL4§L4dL miAd! 
4RWi 44<*4 Hdl4 SL4HL tfl4. 

VR. |U4 4cl H«Cl HL^l d clH^ 4l*4Pld 4A Hdl4 «L4LH &. 

$«4 VHRHi diHHLH R4cReilH4dl did d. cldi mil 4.HL HHH ^4 ^H V 4j HH HLHdl H5L Hdeuff 
4Hl'ilHH Wll^ dlH d. £2*4 Widl HI G4cte*UH4dldl C-ll$l[i|l4 a^ilA 4R§1 H^.4 &HHI cldL dlHdld 

5UHLH «HH d. 

HHHdl 0iu4 0ieiHi de Hl4 cl44 HHdl VRdl ts\k&L PtC-LHdA VR &2$l (latex) 4tl &. e&«. 
Hl*Wl <Hl(d4 Hh* *LHLH(§L4 H«(d€ |W4 VHR 4<»WIH d. 

£2*4 VHRdl G4lR*UH4dl4 C-ll4§l4dl4 ojjSM 283 K 4 333 K H*LHl M ^ dLHHLd %4 WHlS 
3.4 d. 283 K4 HL19L dlHHl4 cl H3i *4 &. WR 333 K H«W.l M 4J. dLHHLd cl d3H Hd d. HL'iQ.^ 
SLlHSL 4Vll4 44 SLHdl 514 4lH d. fod^Hh SHH4 HdL H[44H4 d. 4»W Hl&y.^ld4dl. <4 4klM HH3 

Hl4 d. 

Htltdl^^S 3&R : 

1893HI Hic4 ^*4 (Charles Goodyear) HHlHd 4^ l 4 373 K 4 413 K dlHHl4 £&34 3H3 
h 4 =HC-$3dl Pt^iilA. orh 433.14 Hl4 ctl 4dl <Hl[cL4 0^1^44 HL^H HHLSLH'l ^4 %43l4l 44 SL4LH d. 
HI H<6i[44 44 d. HI HBHl 44 «l4 4lH d. d.4 44 [5)4 HL43ll6i HLH?(k. 

nei*l d4i 5 h3hl4 h&hl4 hh owh4 «uh d. 

H<^dlt5oi4 WLHl Hl4 Rd[d^UH4dl, HL«iCl 4HHLdl V 44 4d G», dH^ 4L^Pl4 

saqil hA HlG4^id hBhl 4 n[cl4i^ 4\ d. ci<^di^o)«Ld t^PiHLd 5 % Hc-^Rdi 5 h4=l4 SLH^ HL^4 v>a 
H^. 30 % H64ML 5h4h 4 <H24dL HLH^L Hl^ <hA d. 

H^dlt5oi4 ^4 5 h4oL VXL Hi, HLddLdl 8^H H^L 2LH4 HdLHHL Hll «LLH d. Pl4&.d4 
514 dLHHLd H[d4l^HHdL(non-inflamable)4 ^LH4 clHL ^^CiL Rl^LLH H^LldL 4<4R.d H^HL^A 4L^4 

4h d. 

HHdd MlR-lM* : 

*1 ^£1 H4l^dl HH^l HL&L 4L^[d4 HldLH^. HHdd HlR-LH^l^Ld (condensation polymerisation) 

h&hl 4 444% Hid 4iitSd hl4, 44Ph.hl hhhl hl<s4l4c-l %=u h^hI 44 hlR-lh^ h&l4 hl^ d clA 
HHdd HlR-IH^ H&l 4 4^ 0». et.d., ^iPtl^R-ld ilHHHl^d Hd 4RPl4 4[4iHi4 HddL dlHC-lld-6, 6 HHdd 
HlRlHH H?.L«l d. 

dlH<4d-6, 6 «lHLK-uGe4 H4l^4 HlBlH^ d. cldL \%h4l H^d HHd, R?lCl^lLH4 H^ HL4 
Hh 4H4 d. 4LHi 54^1 5n4d Hia>C-li H4iHl4 %«l, Clwl HdLHHLHL cld^ 2LH?. 54oiHL cl4 5HHIH «LLH d. 
: 

hlR-lh^ h^ hh^i h%^ BHi4«a H\d4 hihc14h 444 H^l 4 d. cl 4 t£itijlG4ei hA. <4 4lhlE4R-14 
h\ 4 H^iq.dl 44<y4 hl« 1 4iiHi4 Hd 3>. 

nHO- h 4— OH + nHOOC- F ^ -COOH 4^6Attd > 

((4L^\G4<H (4L4G4R-t4 

H^.lh 4 44W) H^LH^ Wd) 
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H0[— I— H -COO- F 4 -k COOH + nH 2 0 


HlRlM*23. W - +- H -dl^ilM^d <Hl°l MlW. d. 

HlRlM^dl kllMlA. ^Rl<3 (cotton) \%UMl Hl*l PlirH 4& 41H4 GeilaiHl (3HHL 3 L 4VUHI 

Ml4 d. 

HlRlMHl^ M MHl6.S *Rlddi dlRlH* d. A MHttSd Md 4l4G%lRl4 mRu 4 Hddd 
h5Hi 4 Hdl4 *l4ld d, % dldSlld d^R Ml«lHld d. 

H 2 N - +- H -NH. + n HOOC - +- -+ - COOH 4BtHu6atK ^ 

(-SldMHlSd) (.$ld4l<4(4&Rl4 MRl4) 

H 2 n - B- -I - NHCO -F =fl -_ COOH + n H 2 0 

dlddld 

W - +- -+ - dtt^lMd <Hl°l S.*lR d. 

Wilrilltott H6l«& : 

^dHi *4<ai nilMki&, iil^ld m4 mRu %di kai4 hlRih* da*5 Hidd®dd ml m£l 
Mld%d4 6. Ml HUdiA <Hl4dlRlHi Heidi 4<kld d. 

SlRra ©ddni nil hiA dd^idi HikilAd hIRwr newl Hdk^lld hRhi h 4 [AR&ddi *Rid d. ml 4 
4MBld HlRlH* H?,l«idl dH^Ul «.PlHld RldedlcH4 HSdlMl d4 d4 Md SSdd^ft Heidi Hddl d*fl. 
Midi H4Rdl kd-MldlRAkld ($d MRlde4d) Hlklftd HlRlH* Hei*S lPl4 dHllIl Hlfl %Rld ddl 45RldL 
Pi4i<H 4vu Mil Hdhwii 4d (Hl^l) hh*u (&ch 4 d. 

H^4 %&4 HSlldKl HldlHlRlH* Htl^ Bided M^ik (3Rld4 d^ VfilBl<HlVd«0, mA 4& M?l 
MiG&$id4 d<j did d. dicidi hhhhi niklkd hiRih* neididi 4*Ridi [dMci mA4 mmk ’diddl <a*S 
H^d4 SPdd-HillC-UA M*$H did ddl MldlR^MC-l (%d (dde4d) Hi*ABld HlRlH* Heididl Pl&IM 4*dlHl 
Mi«di d. 

'HldlR^'H'H HlRlH^ Heididl (3HdlH MIH H4Rdl hGhHL, MLdRR4 HLH4hL mA [AdRld 

mih4 orhi4 i^eiHl did d. °sm\ [AdCAd Minded phbv (d!4di6£i[£H w$le^e-ll-|3 ditS^iKa d<-Re) 

4^614 tdded *i$Uh i did ntfl v AhUQ. ^4d ddi m!hH4 m%r u? did d. 

Mldkld Hfcjfldl ei4l 4dl Hie HlddH ddRl^C-U HlRlH^ H6l*[ iflftld (Dextran) HldlR?l^HSl 
HlRlM^ d. 

II5 «l^ m 4. ni^Rld Mdl<H4l (Soap and Synthetic Detergents) 

d^dl HHl^l dlk-ll k-lA. «. 4^dl Hie dd^ldl ^IHldRli H6l4A HdK-iil 4^ d. d'KlCl d44 
Hdi<H4l4 6ddl°i d£ ^5il d. hi^ mA. Rew-e %di ddisiil4 HidPB hi^44 mihsI dBBid diS^. 

l^l mRu (Renlk mRi^, mIR-14 mRi4, hi 4B4 MRi4)di hiRhh l hiIRihh hr d. 4didi 
HL^Hl HlRdH dR m 4 ddldldl Hl%dl HleRldH dR 4d d. MRl4, clHdl [k-RRld Md M«^ HHL^dlHl 
Mi=l d, % hrQ.^ wl (ned ec-ii) mA ddwRl kini (d^.4) ^4<a d. 


228 


Ici^iici ?)ici e^d'icila 




















utyft i ctactibA*, flte h*ISj l luflv nadlA tfl&H (nhdhjhi <w&. 

mi >hh J%ii WUita 4 Altai «r wl PsuiiA *tl A. ^ HHiqqid *u xUhA *uhl 

tk A. 

™ > PmAA Altai «ftpu£) 

wafo < " ) 1 

A* tftttfll H?HMRV An 20 ffll €tf M 20 A HtOH ^ VflH UMA G4£L A| 

®tm riL MMca eld and mk mu04 m£. Ajduni Pin *& \km Ht *w4 5 A 
win wu-h 4i CN*C1) Ani WrI ftivri 4 aA, Ad »um hwA m&hi &hwi 
« u?ml *uhA. W duHwd <a€ tal %tuu mi, i w* A. *u w^U h*uh2iQ vaGkw 
nm&4 *i£ 4hahi ^pid Mwd, ^huu, M, EHa fiftfl wivt A. 


wunffo <A Ctew-t arifa w&Pw ^Iftw-u Altai «n & w^ni 4iri$*riH wA - oooib 
BmiAa AwU A. %mA hiulA -sOjNi q*A42} BmiAa ^ HawA «t^lwk ^wl 
An d. 


■-. 

[foraA m 



NAAAAAA/ 


SOj 


— Na* 


eoorw 


OSY-fc-tt 3UUA*t *Utt vm Writ Ah i. ww i MSh HMQmI *4*1 C** hA M* 1 * 

W, m^HHA Ctara aiA *wAm viHdi -id m% 4 «* uA ^ Ah #. 1 MHn*u *ieu And xhkh 
Hi *** HHA 34*VfKMi for* WlA -Ml A4 Bttwl Wv* h 4 wil A + 

■m *A 2i4if-fr4 twiAriAn bhim Ah A. wt% **4 B&tohi »uq *i<UMnL 4. «un Ah A : Ai 


<UH dd 4tG£i*h $H«L 'jpJI (Qdt) 
»AhMJ£H A. A HUQ hA *Ut*L HlWcfl *td HCi4 A 
4* 1 «h x*4 fcuifa *®A A. 

id *W JMWrik *tw C-GOCNa MHHl 

4tyb} A4 (bad) dAl A. A Hldii 

xA »u% <uA A. 

Att 1 Ad 4*ud wuA 'w ?wj 1 
«U Kwn OFiiMni *uA <«d m^ 4 h »ii<l 4 a hA 
hui4m hswA Awd Ad 4iH (4*9 tu* huiAh A. 
wA ^4 h wt MiBdni U A f 4nn > Hid hA 
«uri«. td A. 

4«4«A aAnun wi4 dwWl wi4 &Aa 

*4 A, 

MfiH 



Ni + 

vt*u 


m 












m6jl5i<4d <hl°l clet i .$ih4 miS. aik ^ d, wl ^4 h <hri Histtni 41 d. 

H$llC-l5 C-RllV-l <Hl°l Hl§0. m«l 4m£ Hl4 d, <M HI# •Se&'j. <41 d H^. hhl£ W$9 <hA d. 

% «tteu ? 

HI H5HHI HlH'ii 4>4 i 5l<4ld5 44^4 fiildl HlIM Hd 5l4Pl5 *L4*4 HlHSl'l 4Rftl 
®c ihhi \h ^ 6h 44 d. 5i4ri5 ^Wl^ddi hohih nil BhrIUi h\< 54 ww ^4 d. 

5l<>lld5 44*^44 *RU4§15 H&HIHl l H^Hl^HKl 6RI «idl tilH &. HI 

H\t5d BdltfUl H\<5 54 0. 5l4GHR-t5 h($U (-COOH), Beid (>C = O), Hl(&dl^ (-CHO), 
Hl<£5l4<H. (-OH), H^ (-COOR) hA. (X) &tatt qSft BdUlk H\<5 d. 

Hi<£ 5 l 4 <a, 6 *l 4 a to Ah* £*l 4 <a H«mi 4 Hiddii HsiGl, Hiwsi'fl &hl Hd 44 
HMcMm H<HRl 54. 

<4*51, <=utSH, 4 *r %<u d*ii5R5 4mHi dH'jr k<ai5 ($ru, 55 Hd w me4 * 3 $ 
saihihi £44a4 Gh4h «uh d. d*ii5R5 4m 4m4 h4 h 4 A Hie <^4 em, 644adi 
^ih44 hohih ft*di*4 54. 

HKilmtk h 4 Bek *wb4, 4^ diH5*§i, P4di<a (&4(&ty.&s) 64dia (H(4ei(£4^) 
q.3R P4di<a4 Hdide, ^iHhi h4 (3h 44, nMaitii hiMI h^Rihi wdensi 5*44 Ah* l«5l& 0 i 
5*44 4S. 

444ddl Hdide, ^§ih4 h 4 £45*id - hiGh^k %4 *i*u4i|i5 hBhihI h4 4m4<h 

nBHlHl4 H<«U*l HI 45H4 54. 

5i<4Bh&5 hBu h 4 dm h(4R5 ^ih 4, H*e45*§i4 hBhi h 4 elm Gh44, h(4£5 
hI$u (*R5i)4 (krt3(£m d41 h<hih 54. 

|ft.H 4&H*., 4l&H*4 «t4ksi, HRRdei Hd *4ldd 4&H*, *H*, d<Bdl&^ *H*, 4&H*6*, 
4R-lHHl^ Hd ddl (3H44 dH^T Hl44&H*. [dil 

Hl% HA. 44.[Hd Hm<ail, Hl%4 Hdlde, H9ll<ail HA rldl (3HHloi, 4-1 £* Hl^4 4d 
(hh [d^id H<miH 54. 


Wl**UH 

1. VlAlt MM Hl^ 4^ h 4<HI Rl4<4Hi4 Hl4 Ru«h Mas i4 : 

(1) (-CHO) &Hl4<a H^lHdl H&l4^l 5HI 44*4 iddldi Hid d ? 

(A) HHltSi (B) HlEldl64 (C) Beid (D) HlG5l4<H 

(2) 5i4GhR-15 hB14 54 BhrQ.C- 1 d ? 

(A) >C = O (B) -COOH (C) -CHO (D) -OH 
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( 2 ) 




2 . 


(3) ‘HlCl’ HeHH SHI HlHiRSlHl ‘KUHIHI *ilA. 0 ? 

(A) -CHO (B) >C = O (C) -OH (D) -X 

(4) PlHtffc-l '-Cl^'-LLHiMI SHl &Hl4<H 44 d ? 

(A) Hieslila (B) 4 <au$s (C) Eein (D) 

(5) Hi<ai4a4 HiHH'ii Ehi4 4hhlhl4 s 4 *wtaM h«i4 *isih d ? 

(A) ScMPlAn (B) £h 4 c-l (C) (D) hiAc-h <hHl 

(6) 5 % Hl4 H^lHdl, &14.C-WI tm\A 4 ?hi 4 d ? 

(A) < 4 h* (B) HiPki (C) \Gesi 6 s IM^s (D) 

(7) MR-t+j HlOlHH $4 d ? 

(A) HCOOH (B) HCOOCH 3 (C) HCHO (D) HCOOC 2 H 5 

(8) Pl«lni<H4 R.SS«H S3.el'l SHI HU«i H«t d ? 

(A) 6 *l 4 <a. (B) co 2 hA. o 2 (C) [ 4 l 4 <a. (D) %uftei «hhl v 

(9) H<Si(M 4 HHIHHIHi Hlk d ? 

(A) 5h&J£s *iBis(B) (C) ndiih. (D) *& 4 a 

(10) HlA4n4 (3HHl°l 44 hih 14 SHl d ? 


(A) 4kl HlIM W Sl<U (B) 5H-MP&S (alHHRlS el4i) 

(C) h41hihi[^h (D) [h»54h et4i 

(11) higMc-i si<4&hRis hRu4 4s h 2 so 4 4 ^1^44 h4 hBhi 4hhih14 s£ d ? 

(A) vaPlouvn (B) <4si (hc-lIuh (C) y.i^4s^i (D) =h«4s^i 

(12) 4hhI Ail SHI &Hl$tO.C-l Him 3 Sl^d HWl^ HUH^ 6*1 ? 

(A) -COOH (B) -CHO (C) >C = 0 (D) -C-O- 

(13) hi(c-i4h HiRiH^Hi 44twM s4 44 .hr d ? 

(A) CHj - CH 3 (B) ch 3 - CH = ch - ch 3 

(C) CH 2 = CH 2 (D) CH = CH 


(14) H&tes ?hRis 4 (3HHl°L 4^HlHi4 SHL d ? 

(A) Rl4>lR. HdlHHl (B) 4?. 4, (4£l) &KIHHI 

(C) hBhS el^Qr (D) HHI °t 

(15) S^H* <H<2Hi 4HdlHi4 M (3UHIH «HH & ? 

(A) 4&*tk (C) PVC (C) ^4d (D) PlhMh 

4*ldl UMldl 4*4 (3TL5. <h4 : 

(1) 4G*iwjset Bhi4<h ^ shi d et &44. 

(2) HlHHiil H&Hl hA el4 HOlcH 

(3) [HAni<a4 &KIH2 y.4s^i *u*l c-lmi 
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(4) [Mmc-Wl C-iHL. 

(5) HSltrL ^HU^l K\A C-lMl. 

(6) 6«l4ta hRu 4 Hmq.q.i4 h^Iclhl <hhl. 

(7) Bhi4c-l <*u«u cn4 *1 frutQa w^m G&itwsi hwL 

(8) tUHLUlR-LH* hA. iVtlR-LH* u&i4 

(9) HlauHei nn %i.Hnn hi&h* hu 4 wiwiL 

(10) 6(§H. hA pKL^<H K-ikl*^ HlR-LHHtl <HkL^L hA. (3U%>Ll C-LHI. 

(11) UlRlH* US.l4m (3HHL°L 6LHI. 

(12) <&etK H^. 44?Hl6%ill5w. UiR-LH^m HHRI3L hA (3HHin 6141. 

3. 4?Hl U*4m QtR 6tHl : 

(1) 6«l4c-i4 HlSllRlit (3eHlS.n C-lMl. 

(2) M46KI ^l^Hl C-iHL. 

(3) IHl ^6l 4 ? y.H'W.ql. 

(4) 6«l4c-im (3UHL4 6LHL. 

(5) HlEkl^ hA BeK4l 6fcU&«l Hl4. 

(6) Pt«klC-l4 HlG^ikin, [tiMW H^. y,lH4.l^4 %U*14 %>l4c-l H&HI <HHl. 

(7) HRiaH.nL (3HHL4 <HHL. 

(8) 6$l4ta nRum (3U%>i <h>u. 

(9) ^asl 4 nn n4 Hnina <h4. 

(10) jlEhl £in ? G&i&ysi hi 4 %rai4. 

4. 44ni u*4m &»ieww §tr <hmL : 

(1) Hi<&n h* 1 elm H^eff Hi6Sl4am mn ni* %k4l hlI hiC^h hA mn <hhl. 

(2) 6&L4sim ni* *i%lihRi* <hmi. 

(3) ‘hi6£i4<h 4sii d^U ^s%iinsi« d.’ hi fanm y.H'w.ql. 

(4) [^mc-l^lHlEtel^Ml 6 hhI°L 6LHL. 

(5) yjAmnni o^mnl <hhl. 

(6) $146$ nRuni ^m.4 <hhl. 

(7) uiRlh^. hs6l 4 ? WH'mi. 

(8) H$Ll6lil IM & 4H 6LHL. 

5. 4«lm u*4m ^£i%w Smi <fl*&: 

(1) ULRiH^ 4 nofU^L *RfcR <HHL. 

(2) & nlH <HHl : HlR-LH^ Hn UL1&HHI& 

(3) ns^m^ vw. hA elm Ghmpi [Sl€i c-lhl 
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tiraei wci *ii«oi 
(Nutrition and Respiration ) 

t\B ttspq. A4 kkd hsr 4 l*s4Pis SdiHL si d. hi BdiHL SVlI Hll *l®dA (M4 °X$l 5.4 d. 
y.$£>4 hi <^4 §l4 4d§i sri, Clftd d-stAnM A«il d. w.m4 &®4 HSRi44disi %4 fidi s 4 wi 
HiH'ii km d. wr hm< 4 tt$p4 hi4 hris A<addi h-h d* hiHr *i4 G». hl'sO.hlh'l hris hh 4 
A^j. 44 $ISld Adi deSlHL ^did^L S4, 44 *(4 d4dlSdl4 HH 31 dSdlA 4d>3l sA d. 4ds S=dH'l4 Gl4 
dldl S^dldl Bdl 44 SRI did &. HI dSdlA HlHl-d 4A 44d H%W sA d. HI Bdl iw tlBd ^Sd 
did d $4 (3 h4°i %ua>d, AddiCAs Brihi nil si d. 

12.1 ®«id dBdl ^ d ? (What are life processes ?) 

Hdl HSDdl SPdd *Adl Hll k<HlS Sl4 si &. SRI Ad^ SDdd SSlddl Hll SHdl ^c^d Sl4A 
%PlS R&HlHl sA d. 4d§l, ^Cs, H*H, dflddd, (3Rl^d, PlH’d'il hA %ldPldHd, dC-lddad hA JWdd %(As 
hC&hlhi d. 4d«ii4 hA hris s4 Ad a4* sri 44 «isid hA (3d4n s 4 sisid 4di didL Ashh'l 
4(Ad MU.ISH'i 4 HHd fc^dld SlGd ^Sd «Ud d. 4fAd HRIS^ *l4l*U IdAd chrAh'I dtldtSd did 
d. $l4*dl Add s\4 SRI (3rd-l dd<dl dSIHl d&l44 Puna tl4l4 HdR (3Rl^d4 d&dl SRI did d. 
%©4A Ah4 $41 hlAc-u ddk^idi ^#r hiA esl 4ki nil Pidnsi hA ddPtdHd ^4 d. «jR{4 dfidi4 
%®4di s&hi 3r$r did d, 4s *dA4 Aha ^iA ddd s4 d, Ah^ a4wi didi4 hri ou 4 d^s 
dc-iddad Wdd4 dBdidi nRAcd H^iddi moki% did d. <84 Ahi d* 4di4 ^[A^ nRAcd 
asi4 d. 

4dSdr4 : 

HldSdTdldl hA Hdl dEldl J % =HSS>dAl A »i«i^d 'y^Cldidl \4 diL hi A \«ic\d ^?Hdldl SlAPlS 
si 4 d?,iA hA §14 6 >. 


12.2 4d?l (Nutrition) 

4d§i 4eA, a4i 6Ri siA s^di hiMI ?iBd Ah^ a4i nil Hid$ds Adi d&idlA 4ds d&idldi 
Vl^dHl 5ld§l S^dl d€.l4 l % *llUA 4d§l HlA AA 4[$4 HldR l HRLS sAdld d. d®4 SRI HRIS^ 


unu?i «hA “ueici 
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AVUHl HlA $4 Al4ted, 44d, H3.4, [cRlPt-H, Hl4 hA dRl did &. HSDdlHi HRIA 

Aami4 &di $4 did &. hi 4 [qftd HSJdiHi. $4 $4 hlhsi dsiCAHi 4=u hA d. 

4h§ 1 d<Si(A : 

Hld§l H<j[rL 4aA %l®4 gRL HRlA A<addl4 d£|[AHl. <HHl HSfxil 4 a °g 4.A HRLA A«lddl d*£L A4 
HSS)4 hL 'ARIA A«lddl4 $4 $4 dtftAHl 4A ^TH d : 

(A) VUdsiAl dldSl (Autrotrophic nutrition) 

(B) 'Rld^i&fl 4 d§L (Heterotrophic nutrition) 

(A) %dld4»tl 4 h? 1 (Autrotrophic nutrition) : HRl *l<«4 hA ‘HlA’ did hA ‘ffi H$ HtH*2L 
did. w.iq.444 hA Hid ‘wilda’ did. hi 4 %dm4 hLh^ih'l H9d<A q»biAi*i4 dl^Hl KdlClft<a4 H&&4 
Hl4 hA Al<4d ^diAHl^Rl (3HHIH a 4A Al4(ld %dl Ha*^ dldldl HRlA d4l H*Ad§l b\ &. HI dftdlA 
HSWl%W.H«. aA d. 44 dd*d[AHl, ^Rldl, dUAlAH hA AAlftdl *Ud44 H®<il d. Al4lld4 (3HdlH 
AHlA SlGd HUdl A^ld d. $ Al4fcd4 <3HdlH d did cl wSUhL %ElA H9lfed did d. HldSt 

HRlAdUtl HIM.i§LL $L&i.Hl *lGA (Sl4) dlVl A&4 *44, $ HldSLL %L^HL ‘^aLdAtod’ SRltAd did d. 

44 fc4d<a dadinl hawi^hsi wPidid did & : 


(1) a 4CI&61 SRI HARRlGrR 4 h?l 


(2) HARRlGcR *LHld[§lA*LGclHL ^dicR 

(3) AlAd &iA%ld *vS Al4tld MAlA dA d. 


hi 4 Hind 4 *Sh l 6h* wiAc-i dAWRU4dBi hBhi hr ^Ahaui, A44£<a hA C0 2 k<ai HHcddi 
&. VIR dH Hl64%£ld4 Hfc* dstdl HUl *9^i Pi^l«U3l a 4 *91 cdR ddA Aa<aiA 444 44 H^IAIHI 
4=11 H«RL. 4A a 44'4R2 (d^dASU) Ad t9, % a 44&€1 (dftdsw) d. dd HLHiL 44 Jt^Ccl A^H 


% hawlhj4hsihL A<am[|<a4 H^LcHdk Pte%ld &\. 


( 3 D- 

• Al4d4 t9li H^ldci 4 a Ai 4. HI t9L4Hl HSt4 
H^A <Hl°l 44 hA H^JA <Hl°l did d. 

• 44 <hih H^iddi Histni A44l$<a Hi^la d 
wX hH (hri H^iddi hsIhl a44($c-i 44 
d4. 

• HI tA-iA <a^l<H^>L dSl [idH Hll HHl4 ^hi4 

hi! »iAl Is M Adi mswM %eiA «uh. 

• HI tsisA <aaL<HOl 6 AHIA ^AkAULHl ^.IHl. 

• hi ^IdHi h<s4 44 hA h^4 hH <hih 

H^lddl HigR dlil. HI HitA HL£ALdL<HHi 6Al4 



Hl|(A 12.1 : 4<a«$& (Hl4 H^lddi h4 
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fisilGl Wg\ e^cllCHl^J 









4Uu vi4 wiwlftei u. siL hlr ettefi. «hl^l vdftrfk *wlL 

• nstt. 3 >uhlG t hi he uwslhL *ilil PiPiil nil *^L 

• U«kl VL-U &$LVj fidflSL iiL 

• HsIhL Htvil <U%dRi eQ<il <HIH H6 rtWaMi ^HlScU <»£L VLHL &RLR d. % »l44 

Mlfo d. Wll UiHl H6K.4 RlfctPUr (iHlilRei qpH.4) ( Hi°L 1 % MLHlB^.’U Rfc 
JlieieLHi $HL4cU 0£L V>l*U $VUciL R*0.. % «L=44 MlH. &. 

• *u frflin nvll hlrsI ^hh a 31 «A3. i hmeiMw nil ireMfta d. 



12.2 : S*U «H1# nAm 


HIH#. qrttMicl 4LRL»U&S M 4 cL *l“A & cl. q^ttREl MALHaWtaa MJ^ Al«kt 4lRiitHL&$ 

<UrU<tt>KNM M d, At^rl 4LRlAyi&S Rl*], qrttRlcHl. Mskl 4L^ 6121 tlVka. 8U.H &, % H^.4 HRL& M* Hld.<ai 
d. qi*$il q-twIcHi etLeu. nii$»u net <s«r 4 h d. 


t\b <u^kHL nu&iML taAa 

T tL T tL lfo{il telRctl IRtIL d. <U*g&l 
H*l HR 8letl4 JiSHL<i PlRHSl 
*«LAAIrMI H£fe«tl RIR d. Wll Ristl 
R*s£Wl*ri nAit &A ^^lLh&pi^ fc& d 
hA A qigdi ntaai hi£ Awapy. hA 
d. net wil ^.RiilRHWl risQ. 4U«Cl 
•M.R crA A iiilRuS m d, % rl$& 
HR *wi ARaojfi hA d. veth qRwIcl 
Hieftni «ii«h Ai«t*i AiHl«u6i4 6 hrIr 
MAMftU^Ra H& i\ d. 



USRSl 


uWl wci Diesel 
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mffi 123 : «U$& 

















2 

au<al, HLH& *14 U^CrL a4*1 l % MAWL^HigLHi Al&k Al4a% 11&4 V^Hld wik4 4 h. 

• k 4^lHl <&>1<WI HHld AMI I9li 4. 

■ cl*A HKl4 TWl^l ^L fcdH HL l »j£. M HLWIHL «L^ ^ *UH. 

• &Ia Mil (Rila aih4 
$4 vste Gh* »$. 

• A"ltf 4 a bU 4 HL'gHL 
Hl^RlHH dL^iiAHL^ K*lHdl 
4si o<hl%l \Al. miIRlhh 

dltii'i.AHlti.i'i Al>fd 
4L*iU*u6^ fllMSl AVii^ d. 
m <&. wl&l ■g’&L <5l<a t }(R4 &iil 
4. 

■ d&4ddi <3HHL a L4 ^era^j 

dfll*l AIH4 %il«1 4<h 

Ail, M «llh. 

• *W. «UVl &t A6LIA4 

HHH Hll ^Uialiihl »$_ 

• BLi (3MVtt Hi2l dlil H^l UsIhI ttri4 dl'Sfil H^Rt 1 HAttil. rl AL<4d AL^AHLlU 

halsihj4hsi ml v^il d cl talqiL. 

h C wtfH 3 ) - 

UAi^L^HSl Hll ^HAWl 1^4 d. 

• <s£L<ai HLwi*iL ^idcil 4-iini 't&a »U al hA hl tfuk -m [£<tti hmrlhL uhl %4 h^hL4 
WPl y. «U.H. 

• £te^?lFlHH4 Mld^iL & HL <W*lA U&IL h 1 h<hl 3 ihl 4A. HL^L *14 4A 42L<iL $4 mi-k Hlil 

*4 hA&I chl^l ■yph 4L hl BlA *$malsihL u£4 42^*14 <hi^l *j$hawl Amil hGL 

• HL «tL«LeU L9lA HSL [fedH ml cftsL UAL*IHL 

• H$ S&SU HsU dlil hA. HS^[Hpi.HH4 ««Vl ^ Ail. 

• HI Hshi Wl44 dl'^'i Hilftsi Ail. 

• »l^4 a?M a^cll u&ai hsIhl 4 AeliiBa Ail. 

• Hi dftai H&l HLfiA&O. HllAdi <* 0 aML >^l. 

• Hl6Al4ei H^ld4 ‘H** i $4 mi. & eft «il2^Hl*lHL 

• qkiHL^ *i\m Ail, M 4 amI Hi<sAl4a hsi 6a«i«il nisi. (3A«tl HieAlAa 4 ol 
h^hl 4 AeiLiL&a ^§1 ^ 



^leiw 

^L^URLLfii 
HUtlcil 
<llaL3£U%L 

, (6) , (b) 

u<uai : »i&Rm 4i6iL«a6i u«uai : uIIRwh AL6iL«u6i 

Hl^lcl 12.4 : U£mW>&HW>U Al^d$LUlAHl6i4 HI4«4Adl 
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faciei Wffi ^^eiknla 
























• €i°i<H a L viftAn Md$L iAAAd hsIA misAAhAA. h^r mA. 

• Ml VlPu£h HSlA A®lA >*AL VltAAd Hst (3HI ^lUlA H6E«Q. MlACHdl SLHSl^ ^ 

• naki viA Aten $s*r^ RdUua. aA. 

• H&U % <Hl a l H* M@iPlPlHH4 cRH dA A <Hl a l ojA i Al4 *lA d4, ARSl 5t Ml <*U a l4 ^MAUI 
hAmA h dA. mi4 mi <hi 3 i uaurUAmsi d *wi4 hhA 4A. 

• nelA ^ecA <hih AA ^An&ui HiA dA A mlARh^ ana Gftfcu ^A-alA hA &. 

• hAa mi chi^ihL «iA4 &vA ‘Ahi hA S. mlA m€ A h 4 1 ushi ^au. <hi»ihL ^Aumi 4 
divAA maurUAmsiAI h&hi oPihw «iA hA d. mi4 mihA PiAh a$ %iil=A l qfcuui, 
«iA hammlA ual«i%l«Ahsi4 h&hl h& d. 



Mlgftl 123 : H4WIwAm» Hll UAl«l V^A d. 


dA mihsI an® a LHi i w.lh6L4mL A4 AmA ^ftHLd M 4A h\ d. mlmA ‘hlA 
4&A l m^rmPiA A*Adi uAwi mhr§ i nil tarn, mihA, AAAto $Hl M*H HfclA V3& 

d, % ttAhAA A«A d. jMhhi A*sU». hA hl^yh mA 4<w. AhIyA &. 


Manritil Ana m*GI ; 

hHl %l®hL Ah-il mAh^lA M^j&d hAhl Am d. >RiH<i4 Ana h«s[A h®AA1 ml^laA juFA mA 
AmI Aria M AA A«iA d Ami miHiI $4 mA &. 

'RMSA AxSlA «®A Adldl Hkl^j Al<4d 4l*ilRll&, ^Swittl mA UlStldl (3HHl a l4 A^MSl iA 
iiMi n4. a®4 q-dwIA mA hisQAhi Ai*iPtA heiAml himm 6Ri hii^ Am?l A«iA d. mi harmi 
Am?iA Au 4 AA Aft Ai HIMd h^«i vi^hA «uh d mA AA 

6h4m d. &feld«l d^l3r HA JUStlMl, mA l^l. 

hamhA Ahsi 4A &AAh marhl Ah & : 

(l) ^Amss »ici mA hAhl ARh huhi^ Ahsi »®A 

AAl <l4%4ah 6i^i d. %i®A Ftek ntiA h% MLAR.d Ah 
d. 6udi?i dfti ^Rhi mA £>1. 



M1|IA 12.6 : ^>1 


iiki«?i aict ^aaet 
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HlHSl Hll Aa «®R Alft H®R H* *U4* ^IMdl Ar A clRl HARdl ArSiA 

hAm.®4 Ansi, a& d. h®r £A4 Alu* Avl d clA 'm/striA a4 &. n,An®4 *whm aA oils hhr 
*«A d clAA AlAA Avl d. HWkA M ALM.il H«0. «UH &. $Ar&RHl, $R, HH^^SL %4 R*ttAcl 
*hA A^IALL Raft JWAAl mAu® 4 d^ft ®3. &. 

(3) uusteiH Aw : hl wAL?Tti AnaA rh?Acl ^rrrl jusQALhi <hlA arrl wmi h®r^. 'Asia dift 
4rlA d njA Gc&raIA HitA arr «uS ava HtiAA Hrir d. jusOhl ti&vu M 41 a 
cl^ Ana *llr d. ahlRui Aua mstUftUA Rdi* RAcwtfn &m Ialr &. 

123 a® A i^4 Aw M CIA A«i<l d ? 

(How do organisms obtain their nutrition ?) 

uisfrAA A^la anA AA AhrrlA hpI $ii d. hlsQmL AcuA Asia hhlA aAdi hA. a*u«ft A Asia 
R daAA l jusQAA A«iA d. ha lusftaAA ArA *iftiA AhrrlA *UidRL hlaI w $rA ftoulVd aiarl 
*ilA d. 

(1) 4<3U«a4l : % JUStlA. $Ad RHaAA AIR d ArA <iSLldl4 aA d. il.d., RA&, a liR. 

(2) Aaidftl : % JUfiNl *Ad JUSQaAA If MLR & ArA Aaidftl aA &. iL.d. Rid, RL«L 

(3) Pwudftl s A susDrit RHSHfAaA mA uisQA Ah <*iA mlr d cl Pi«iidi4 d. ad., rlrr, 6m. 
h4<riA Aw : 

mArl AaMr susQ. d. mirl AaMr a®4 Atf 4A Ana A«iA d ? mArlA jusQ&r Ana r$[A 
Ami hA d. mArlA Aa* ArrriA m^IAA Mr rhomb. aA d. Anani Aria aaa, hlhh, Ana, 
hRhihh 3»iA nAca^d AA PiRH hBhiA aniPl'e «i^ d. mAhi A^lshl «il ada avu hi^ ^iA 
%<u Aavil daiA Aisl clnA &?l PiAa a& tii d. clA Aas surAAh m«l il«iAA etna «ur d, 
3d"lAA a^ d. 

hAhlA Aairj HLHd 3 HtH. 41.AA 3Hl^a €IIM.AAhA Adi HLH4 
6c4Mil 61 a N.LM. d. 

h-hAAAA hlRw. Asia hh^l &xl A^IAA aIh^lhA Ahlr d. 

uRHlHd : 

HlRld AuAdl Ail <Hl a l HHd 61 IX tlGcl 4«l«L«UHL RH^LH d, wl Hlil 
<hlh mAhlA <3.Qi hi^ rh^h d. 

HAca^H : 

H«i4iAA 3*wiPid Aua triUAA iln^aw.^ cj^riA Bhi 6va 

HdR $AIH d. 

AaAAr U^l[h«(IRhA MLd“ll RL«l %RL MfH l 3»UML tL^lS M.1 ArL H«l d. 

HWdL HHLRRlA HLSlA \*i<L HRlAHl ASll HSlRlArHHI ^HHL iLMa MLR d. 

3RL HBm AaA Ad:9lda d^B AlaiMlH d. AlSlA a*id:9lda M^l HA dHASlAl 
mAhlA %h Ah &. 
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. - - ilRW 

A<Nfel4«l 



^Ql 12.7 : 3 hAHiA 
Ahsi 


Rtsiisi oWt i^eilcHlsg 












12.4 MPM*W (Human Digestive System) 


HLddtU HlMdd4 wk <Wl MdlMA 9lP&. ^M, Y&l, dL^ Sdicl^ Hl£ 4d3i 

*4 MdlHA a&4 %4 i eimPl, H$d, *U|PU H^ddl Hldd h 4 d. ^ MhlA 9ld» H&j foRl« 
MM d. WR dL«l4 H&&4 4aA ^MHi ^r<UHi MlA d. 

4uA ^»lHl ^IH i d^d MklAdl HlMd4 Sl^Mld did d. ^H^U, fc'ld, ®(H *iA eUMaPlMl dll3. 

d. fcld 4aiA Midi £A41M1 hL AL^, dL^. Mr) d. MLdSli ^MML €U«l9iRl <SU(n.ttl4 %aq. a\ &. ®<H 4aA^t 

cum ml*L d. ai«i £t Hisfl iwufl &, % ^*lhL 4aA^. 44 a^ d. 44 *iAeiL 4 *la a&a&Q 
m 4 UAld d. 

euawiGl 4HLd&» dLHdl G4dA4 aid Al d, % 4lLAHL «|?t^ HLdd A4 HK&bidL d. 
MLH Wl’t'i HLdd ^MHi.4 did &. *UH 4aA ^MHl 4*1 *Hd Hl£ 1^4 dtdl4 4*LA^ HLdd M^l 
^ d. d^ M^HlPld MULA ^HHl«tl H-dd«ClHi »H d. M"td<4Hi4 HUlArj WiHl ddd did d. Y6% 
j&«4 ai4 ml$4 ml^o. &. ¥«ml 4*la msl a<hia ^4 d4did &. mUlaml mmi £A4i dtf M»kd imjl4hL 
$*dld d. ¥6*4 Cldiei MSI dt&ALHd 9lRl4 mtA d, % ¥6***4 aid Al d. ¥6*** MS. dl6jlA4&A a^gu, 
'talbitott 64ma mA d*i«l d. ¥6*4 4«u*A dldidi ai4, di6jtA4ClA ^ ^4 m4 
%«sl d. di6iiA4RA 9H.Ru vaimI ^hRiQa hl*mh ^ ml^ d. d. 4aA ml«1 ¥A%hL feiMfit mA<su ^R.m4 
MSI Ml Vl b\ d. ^RiRA Hl*HHHi G4MA ib4d 4lLAHi Ji4d^ HLMM A^l MLMl H^4 mL ^Mldl 
Al d. 3H.LH 4ilMML HLMM4 H39*Ud ¥6^4 «IIH d. H^HlPtd 4UA d^ ¥6^44 Midi 4d^4lMi Mik d. 
¥6^44 9*il0l«l Odd HlHdl 4^liri PlHdSl ^[sUrl %dl^ 

A^ d. dl^ 4d^ HLMdd44 4.4 44 OUM d. 

H^Hl A eiai(H9l 6.5 4» 6ll<j did d. Midi 4dlAL4 
c-iduS ^ei jusQ.94hI $€l $4 4 h d. rl4 smiHl^ 

A AHl HAW4 4 uA HIM d, rldl \l ^4 d. ^,ftldl4 
iu44 *U3L HIM d. cl4 AhA 4ml dLdl 4d^L4 ¥|^ 

4h d, ¥4 ®naHL himm a4 ualh. 

Hia^ Hidd \M ¥ a^euM «lih d A4 Miaidiil 

ju44hI 4d^ 44 ^ 

H^Mdl Midi 9*U.d«lML Al4Rd, 4ild 3*iA 
M\sl MLMd *Ud d. dl^j 9HLd9.i M^d VU^R.^4 aid 

9 id 3 L aI d. H^d Plm 4 aid A d, % etleuiLMddL 4m 
ia-j h«ll 4 d. mihl^ 4rl cl4 aad PItuslhhl mlh d. 

Plu 9»ueS€lL6d d. cl StRl d, % ¥6^44 MLddl 
mRlRa 4aiA 9HLfiAea6dHL d. 9 hl4 vu^ml 
64maI cldi Qhl a4 «l^. Pldmil 4aAHi 
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HHfilV 




Ml^Cl 12.8 : Mldddd 


uiuei W& HINd 





aR&tl^ (ld2d SH dd dldl oftaiildi d, <M GrtldSl Bdi SH dldd ^tk-uM sll «&. Wl&PU Wl$Wl4 
aid si d. % 4>uMo}, I^P^k hA c-uH'bi %qi (3<4dsl dRil d. (3RldS 4 hi$&» wl 4^ didd si d. £P*id 
dldd si d Hd C-Udloi 3R44 dldd si &. 

didi hurh 4 ClqieiHi Hktt siHnl hwrmi did si d. nbRddi [Add (3c&dil swku&l«4 
XjSDiHi, iMd^ H(A4 hRuHI Hd d^^ 4RU hA R-I^Ilc-IHL d\§l dldd si d. 

dldd y.\d ddl Hl£ dldd HlRlSdl *lld>3l ^*d WK dl^ HldR$ d. dldl H.ldWl4 ^hlC-ldi 
<hihi 4 y.^uHi didi hri 4 %qi m4 ^sdi h«L d, $A stl d. «U4&4 csltrT. didi Hi.dwi4 
ddl^ldi ddlll si d. Hldl H&&4 dldd HRlS^j. Dttd4 4^1 did d. dldl HUR4l4 d«ua 6RI 4ftd 
dldd HRIS |PrhL <m d. 

•^PR dldd MRlS^ SllRdl <HHl <HldHl dtid si d, W A Slddl otldHl <H«fl <&ld d. HI <H«fl dd£-U 
MRls4 (3ddRl <Hkl Sldl 6RI did 3>. A4 (3ddRl *l(Sct AdddlHl, ‘jddi hA dHRSlHHl did d. Hdldd 
HRlS dldl HkRHdidl Hl2l HURHdi Wi d, W Hdldd HRlSHi. Infill HLSH’i sitdSl did d. dA Hdldd 
HRlS HtS€.H$l dd ^ddi $VUd d, £4 H«l 6 tR 6 RI ddR (AsiCd did d. dSIHl HELdi H«l Hddl OJl-Sl W. 3 I 
dtSR Isid d, PlH-HSl H«l(&6dl ^Bsi %dl*i 6RI did 3. 

12.5 J *Rld (Respiration) 

Sl4A (Add Sldl SVll (31^4 T^ddld ^ d. =dl (3l^ HRIS^ 4CM«ld ddl4 ^“Idld d. HRISH14 
«iGd ^Sd qqidl HBdiA ddd s^ d. ddd4 hBhihi ^iG^w^Sd ddi sln4 tlqini ?hlI d. did, 

%dl (3HHIOI MlRlSdl &«Sd gRl 6l4 »^Sd SVtldi did d. dBdlA Hd SRld 4LdLSdl64 5Hd Hisd ^1^44 
ddR SlSdldi Hll d. ddd SRPlHld Sl4 ^Sd ddl4 mBhI S"ld4 did d, 3Hl*tl cl Sl4d ddd dlB 
Hl«lHLd d. HIH (Held %(ls BdlHl SVll Hll ddd d. 

dUlddl KSlll : 

ddddl &l HSR d : <W^S ddd *>A H^^S ddd. 

'ai^S ^.dd ; 

HlGd^ddl (Sl^Rldi % 4dl4 clA <W^S ddd S^ d. '&RS ddd SlHHl did d, Hl4 clA. Sl4d ddd 
s^ &. hi ^Bidid 4^.is(^oi)4 4511^4 di^Hni si^d 4idisdii5^ hA disttni tided did d. hi 
nBdi ^Bidid ^Sd d4 §144 d9i«s ATPhL did d. 

4stl 4ldl d4s^l 6 RI (d^H'il Sll ?lSld : 


^ 0<dldSl<aid4d „ rv HlGd'yd - (^t«H di) v ^ TT ^ „„ Am¥ , , r 

ocjiloi -;-:-> 2 didHls 4Bli-^—:- - —> 6CO, + 6H.0 + 38 ATP 

^ sWdHl * Sftl<»iH9lHl 2 2 


HW^S J H%ld : 

Sld^di HlGll^ddl oWl^HHi ddl H^dl H^S Hy.d s4 d. cl ^®dl^ w i ^Islddi, 4w, 
|pl, Hd:dlld©4 Hi Ml^SldlHl 4dl H«l d. H^S H^ddl ^H®dl^ 4 ^ ^I 4 a 3H.I 
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Ici^llcl ?)lci J^dVl'la 





Al«id4l4AaLtSA h 4 Sl4 ^Ad «UH d. HdaifoHL »44 h (3cML6.-t d4G Altfd dLHlAaL^ ad4 $t4a h 4 d, 

W.A WLSNldL W.L$4.HL ai&H GdUfcd d4i 4G&A hKU h 4 &. 4^ a4A«L 44. & : 




a^LMilOLH^ ) 

4.h«ihL 


2 HIHJ&A MRU 


fadi/yfl 

4« 


2 tS44a + 2C0 2 + 2AIP 




aftlH&CUHtfla 

ilHianl 


^ 5HLS^.^d4 Q. v ^ ^ 

2 i > 2 4iB4 *fcS + 2ATP 


h 4 adWiA aad «l«l4 d$Wd : 





^ad 

(1) 

a4G%lVd4 dL^Hl m. d. 

(1) 

a*4G%lVd4 HIH d. 

(2) 

a4cLH &?HL6A AL^id 4LHLiaL^i *ik HKfl. d. 

(2) 

a44n (3due.A <S44a anadL 4aCIa a4^u d. 

(3) 

4 4n^a an.4 Aaia^ani *uh d. 

(3) 

4 A Ad 4.HWU «UH d. 

(4) 

KiTA aadHL aia 4 hl uHLani QeA Schh. 
HLH d. 

(4) 

adw^A aadai ^a 44 04 &chh. *uh d. 


<H«hIM «ld : 


Hdatf44 m. JUStML %H 0^4 V$L H&. HdWld HSL a-u §hA 4 Rh4 uBhi 6RL 4«lA d. q.dW.[4a4 
HSl HHdHl dOlHldl *ilG%«rd4 Gh4h i\ d m4 H*k 4lHlAai&S »£Ad Al d. Hd^lGlHi Had HlStt AMI 

44 vai4<si 314 $i d : 

(1) Hdwlcidi ©u.4 (\a, haU m4 nd) atcU 44 mad a\ d. 

(2) Hdd cWWtrKL a^A <HLHHi4 4% <HRHl a4$ «UH d. 

(3) JU8fU»il4 aiMLHSfl»d Hd?H[cLHL Had *JH °t a4tfL l\ *UH &. 

ijfa *l4 HAU*U l&Ffovi: 

HdW.[cHi \«l Had HlM a4G%lVd Hlildl A2LL q»l *44 dHLHUtl Ha*fiL 6L*L 4«l4 d. \Hdl 
a*tftai3LH 44^ katta d3G a^oiMLH d. HI »jai4H Hlil4 d<UdL dH^Hi. dlH d. a»utQ a^G^d 
\ailHHi Ha*a hi 4 a*4 nad nil \adi am v 444 h 44 d. nan wPinid 0M(rt hi>Uu 
A i4dsi4Aai&s *i«hl 4444 ^aila &a aaaa hl 4 Hdi* 4 a< 4 d. tfUdi hauhL Ah d. 44 
<a*£k earn «a^a44 faPm hih d. ddinl *44 aAGa^d ha'uhL &v& wmi hl 4 a^4 nan hi^ 
HAUdi am 


Hlddl 


<u*i answi 




%u|[4 12.9 : (a) *$a mi aniGavd^ 4aa ani^Cl 1Z9 ; (b) =UdR>4 
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43ld fclPlHld GcM"! H*l<a VXXA 613L 

*l$& Hl3$cl d*LHi H3L35L UA d. »M Hd3HlclHL AAft 3»A 
AIMHH HAUA «U$& Adi d*tl. Al*6HH HAU4 813.4 
HLdl&A Hl^dL faPtHH H\k *L$& adAeu d. 

*d3HCldl H.A4 dldl dldl &A Ah d, M.d3k iA 
d. hsUu H3i3a4 uBhi. 4 4i3id*i$«*il4 faPiHH hih 

d. fc*3i wAhh wil JUisRiMna Hi Ah chiI hsI 6i3i 
0 2 <Hdl3 H3ll d *A C0 2 3HS.3 M3l\ d. H34 3L& &3ft.HLd 
W& HAU13U4H51 Hi d4 cHll 0 2 VXiX & 3*} C0 2 

«*UJ13 JL3& d. 

ui^Adi wad : 

PiPlH jwsIUAhi t harA H.3id Ah d. iUA<lH Histlnl (act., 3 h4<*u) ^km, A4h, 

4€UHl Hl^Adl H3l3a4 HIH d. MaiKlHlHL 4UKLH HLHil Ah d. AeAhI ^dd&AlsA H3HPI d. Hl»4, 
ofltoi, avuA *A APihi %ai V€Qh JustUA H3Hk d4i aiaA. H3i<l d. % hisQhI «i«h sAG^lvh A«A 
d. iiA, aLAoft, *4 a*A H^Hl *m<L*L d^Ot $*3iL Ah &. 

H$$WX W3ld : H^*Hdl HSHdXHi <HLSl dL&iill&a, dlRlAlila3, A6d4, 3*34^4, W3H.4, WSlHlfeA, 
&3ii GA&3M23.4 31 hA$i hih d. diRiAifos A diRiALAl23Hi d. -Had hiM d*i di&ALl&6 6L3L 
■Ani^A H^lwi felMfil HIH d. 3*11 d*l Htfl dll3Ulil63Hi mA$ 1 &. dl&AlilE34 ?H3d3 3yfHAH 3>A 
»ftd AR-i Ah &. M ‘J'n.dl 3*4®! 3»A qptflPHUQjaiiL dlRlAlit£3dl jA^HHL HA^ltS ° 81 H d. dlRlALAL23 
3Hd:dlRl!fll&6Hl 3»id hA d, %dl 6131 *l*i 4Sd«Qni H31L3 HtW. A6d4Hi ^ &. 46d«Q W3ld4H'l. *3131613 
d^li ^aiMLcfl ff\Z %4 3HdL 6131 ^ d, % AlIlHHH Mil %Hl Hlil&'lSWlL 3Hl^fill Ah d. Wll Ml3ll aiaiqi^ 
BHl HIH d cHA «HL«613 Hld4LAa«fl HH HIH d, %4 Ml3LA ^L3ld«flHl ^A d. ■HlHd«llHi dHl d 
Adi OA tl 3iil3UA d«tl, M38L i tl C 3^.Litl34 AlRHHH iM 3dlHl3 Hl»l6l d. ^L3ld«lldl H% & 3*3*121 
3*a^6fl. d, V 3H3Hd d4i 3HLOIMLH d. ^*4 3L36ddL PU31HL ^lai *ML *lA A ^31*1^4*1 A^LlRfd 

ntf $«Ani 'yk d. tli ^131*1^4 ^$AhL Ptoufiw. h^ *Ajs 345 H HianifeAisHl HdA d. iyn. ^31*1^413*11 
Hi^l'fiHi 3*id hA d. 4*i<a nid4 Ah d, %4 ^3^1 ^fa&RiAwl 3 hi^ 4 d. hi^A^hL *i*i foPiHH 

hih d. 

^uA3tf*ia4 BhiP vu\ SAwHsa 

3dA Hl3l4dl 3dL^ 3iilHLH cHll &33ldl 4<Hl?lHi 

*mA hlh d. d^l »i4dL Aaiani d*ii &m 
h 2 d 3H.A Hdl34 (ddl3 &HL51 *Hl\ A*l«tl) 
d*L HAhI tftd m d. (14 *1^6 3»ulA3lVd^d 
d*l4 <H3l^ %IH d, 3*A *l^APihh4 hBhl hih 
d. Vil\ (33\€.3H2<a ftilHd hA cHl^ (333fl.H 

Aaianl naA hih d. ^lh, tHiaHi hHlA hA 

4l*td >HHl43U^^^4d d*l <H161 dlRl4l^6 6131 
&3LLHUQ <Hdl3, *ldl*3^LA 4 aA &. 



&A63H2Hi L 
4*1 WH% 


)iaphram 


6At3H2di 


3*ua[tI 12.11 4uA^*ia4 


&H3 V% 
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(ci^iifii etirl ^chc-ilg 








d^ ^ * 

PlPm. HM*^ &Hdd<Hd 4 ©qd^ Pl€*ld d. 

®qdA 2 siql *inqi 4 hsi hA hi*k4 hBhi <y§4 d. wrt hih^i h«[ci 4 *i®4 4di4 
mris (*i.4xsi) £i«k diHiidi^-i, ui4 hA *$hsri4 hhiA d. qnw.Cd.3Hi *qiqc-i4 d. 

m#4 u*m4 d, % 4*i$ ml qdwld nqqi 4^ ni44l h* hiHr *i 4 d. 

H*iq<-i 4 HlMM Usitrldl -m HM* d : ^ 4 h ®4 HlHSl H«[rl, H*lH ®4 'ilHSl H-sCd hA. Hl 4 *lH 

4dSl H«[rl. 

<HHl ^ 111444 rlHdl 4*lirdl Hirlk HlH& *«il ^Hl (q<Hl[%d i4 *lirlH d : <JSlua4, 4 *Udl* r l 
*A Pwimi4. 

3 h 4 hihi 4 qi H%tt 4 m u<siGl hi 4 *ih d. h 4 <hi 4 4 *iir 4 aqqi 4 n«;Gk £ 14 h dd<H$m $4 

d. 

H^WHlHi Hldd4 Bdl 61*1 4*1$ [qd2d M.A d 4l HlPld 4*1$ dldl 4d*$l 61*1 4.HSI 
Hl4 *4*dl AftH $l44 HtiCHiqiH d. 

Hi*id 4 ^ o%&» %qi $kPi$ *i4ifd^ 4G*ikid $*1 6l4 4 aqqi 4 d. 

Hl*ld €.*PlHld ^$d d4 6144 *i*ld *l4*dl $l44 ATPdl H%4 *UH &. 

HRlddl $. H$l* & : Hl*ld 41 Hl*ld. 

qdwtd 46^1 h*rsi siri 4 a 3 . d. h*rsi qdwGidi \«i, n$u 41 h $4 din d. 

[q[qH 111444 (q[4d h$i* 4 •’uy.dBqi 4 h d. 

4 $.Mq m 44 hrm, $lq$<Hi 6 i*i *uh d. 

il2$4 Hldd Hl*ldd(&$l 61*1 *UH d. D$l>ll, $*d<Hl, *tP*Ml *A HU5>44 HRldRl OikH* &. iiil, 
oi*l4, u4 3 hA Hdw4 £$4 6i*i hrm «uh d. 

___ > 

*qi4ld 

1. wAi m«. hl^ 4^ 3h4(Hl CqK-444 %u4 (qic-q n%ia : 

(1) dk h4<HI 4*u H5R4 dl'i 4d^ oi% d ? 

(A) HkldRl (B) kmdRd (C) ^lldRl. (D) w44 

(2) h4hi4 4^i i 4aqqi4 hBhi .4 4«ihih d. 

(A) (B) WH2UiqA4%l (C)MqddCHd§l (D)44<Hl44a 

(3) iHl d®q4 H^LH®4 HlH'il H«s;[d d ? 

(A) ^dMRdHH (B) KHlDiHlRHH (C) H^lk4HH (D) ^Rddl 

(4) 44 wAa 441 y.®q4 ^4 h©4 4h?i d. 

(A) H^H (B) H&ftqidl ®qi^ (C) ^4 (D) % 

(5) H*iw4 dldl 4dWl4 CHHl^ ^khoi . d. 

(A) 4.5 42 * (B) 1.5 42 * (C) 3.5 42 * (D) 6.5 42 * 
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(6) H^HHL HRLAdL HlHd4 H&Hl4 AHi.4 8 UH 3 ? 

(A) ^6* (B) HRIA4 d4 (C) (D) *U<i HLd^i 

(7) H^HHi HRIA^ HlHd AHl 3H0LHL HLH 3 ? 

(A) HHd4 (B) dl'j HUR^ (C) °X6* (D) Hl§ HURj 

(8) H^Hdl HlHdddH'l Ftd4 *IH Adi SRI HIH 3 ? 

(A) W.,l|PL$ (B) H£d (C) ^FU (D) TfA* 

(9) %hlh<h 4 4xi3LU<sGlHi . ^Rnid Ah 3. 

(A) AlAd 4lHlA*ll£4 hA Hlifl, (B) AC-lRl&C-l 

(C) ^JUrWl (D) HlHSl 4ll 

(10) H’i'Hdl HlHddHHl GrIHA H4ld Hd £P*ld4 *IH Adi SRI 3 ? 

(A) Vil^FU Hd H§d (B) %S* H.A <Hl«Ri& 

(C) VU&FU hA PldRlH (D) <Ml hA W.I&R.4 

(11) 4A AA AHl Aa %LQpq. A<UHidl HlBWd <V>R ©4 S& 3 ? 

(A) h4hi (B) hhUi^ (hia) (C) 4w (d) <*4 

(12) J Hy.d SRPlHld q.L^ [ciPtHH ?IHL HIH 3 ? 

(A) -%LL%lcLLfe4 (B) Hl^>S (C) HRlHldlAlHl (D) HRM4 

(13) 4A WttAfil AHl aWHHl Hl^&PlHH 'U&d AhAC-U / HlHil SRI Hcj> d4? 

(A) V£Ul (B) *4 (C) (D) h4<HI 

2. 4A U*dldl &AHi frft HIMl : 

(1) *HlHC-i4 SRI AklA ddLHHl AHL HAlA[dA H&A4 (3HHRl HIH 3 ? 

(2) fOlHi AHl HAR^ HlHSl Ah 3 ? 

(3) ’idlH®^, hAh©4 hA HlSd%lH HAR^j HlHil tRIHdl aSPHdl 4 a-4a foURSl HlHl. 

(4) %dl SRI Hd*U[cL HRLA HdlH 3 d H&HL^ dlH HlHl. 

(5) HAWlU*4H5l4 HBHI HHl HL^ Al«td £l<ilA%ll6£ hA Hl4 (3MRid 4® A*S A EhA ^4 3 ? 

(6) ^lEd^ 4H11 A*dl WAA'il’j dlH Hl4. 

(7) hhshCIhL ^hA Aeti€lRf<a. ah! m hA 3 ? 

(8) h 4<HL4 HrdHl4Hi HlA<H a£ Vldl AklA^ [eLH2d b\ 3 ? 

(9) H.4<Hldl SRlRdl AHl <HRlHi4 HHl&d HRIA^ H^LRi^d HIH 3 ? 

(10) HlG&'tfd =RR ®>Hdl Al$S Hft HA mn^ dlH HlHl. 

(11) AHl HARdl H^ddl H*j. SlGd ^Ad HLH 3 ? 

(12) »i«l4 AHl CHL°L *Rlddl HL^RlPlHHHL CHRL A3? 

(13) HllSC-ddl Hy.dRl^ dlH HIHL. 
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3. 44dl U*4dl (3tR 3HLHI : 


4. 


(1) (A) W.W.ei.4 HLH'SL 4$ feURigl 3dlUL. 

(B) WiqeWl MlHSLH^ClHi 45 ^Rd V^fl 4. 

(2) (A) '•Riq.cM 3H8& 4 ? 4$ G&URSl HIHL. 

(B) VIIACM MWsi 3>k U^IACM 4.HSI q.«l $4 d$W.d 4 ? 

(3) (A) Wl4 «U«U 5HLHL. MRliHl %&ll *111 3»|pldidl 4 hMt 4 Wl4. 

(B) k[qx ji£r 4 H*m4 4 *rl uti[cia4 itf 4 ? 

(4) «*U«U 3Hl4 : (1) ^4 h® 4 Hl’H'il (2) u4u©4 4X0, (3) HISfelH HLH'iL Xrftrl 

l\& XSRdl 3^-4$ &fcl*R0 3HLHL. 


«*U«U 3HLHL : (1) ’idlUSacQ. (2) h4h© 4. 4 ^.dlHSS>4 3*4 4 'RlHSB'fl.dl dlH 3>u4. 

(5) (A) a»UH0l ^6*4 t&L^ilKdlRir 414^ Al«i 4 ? 

(B) HMA XlXdddHi HIX4 &4xAdi Sl«l ^ 4 ? 

(6) q.dRrH[cldL 44 WlAa <Hl4Hi *Rld4 H&XI qJiRl. 

(l) »j«a ( 2 ) h&U (3) utf 

44*11 H*4m t^aidciR (3 tR 3HI.4 : 

(1) (A) 3h4hlh'l 4h§l4 mBhR <Rh $4. 3h4hih'i hlh'sl «ih4 RiM *iqaxi4 dwRisieutfl 

3Hl£(rl 44. 

(B) 3H4HLHi AHl XAR^j, 4x i il H«l 4 ? 

(2) H^ndl HlXdrtrt4 dlHpl&MM 3HI|I4 44. 3Hl£[d4 H&&4 H^HL XlXd4 M&HL qtf4. 

(3) (A) q*RU[clHL ^ttld 3 h 4 HRQHL *Rlddl 3Hl4. 

(B) ewaxGldl HSLLHl (i) feq.0 WkHld (ii) vBl W&Hld eu^PlHH M 44 XIH 4 A X&iL 

(C) 4« 3h4 H’^wSl AHl JLSR’j 00d 4=11 h4 4 ? 
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13 


agtiini a<5ci, uRcjeci Gcy^Gi 

(Transportation, Circulation and Excretion in organisms) 

srTr *ddi *riA d. ®dd ®ddi hA Ah 4 wadstl hi! *rtUdi £idiA HiC&m., 
hisQ. hA HRii4 °g$i d^ d. ntfUdi Ah <hrlhM $a diRdi d&i&i %ildsi 1 ?i»&m d $ %u£lddi 
4fcl <Hl°lHl Wldid3. did d, HI d&dlA ddd iA d. ddWlAnl hA dUitNl HR'Udl Hi chrwM 4% 
ouoini dUdl^ ddd M ;QA i\ & A4 HOdRl HI HSlSlHi Hld'A i^U]. 

13.1 dd¥d[AH!l»ti ddd (Transportation in plants) 

ddWtAHl dldldWlUQ. C0 2 (ilAd •UdlSHl^) hA HWO.4 Gddloi A& ^(M’j ^RlldGlLA Sl^Hl 
M &A 3dUR h\ & Adi HWRl HldSl $4. 4fcl d&l4 A % ddW,(Alddl HHRil Hll *3# d AA HlM.ll 
HC-Rl HOdRldi <a^- ddW.IA.Hldl \«l dA HI ^4dHl4 HLldSl dlA &. 4 \<A. hA H>SLL d®^ HxR 

Hlg did Al Addi 6Ri (§14. hA iidi da4 ddwtAlddi hHl hriihi %r%il4 y&m dlA d. d^ 4 
HI Hd* d^. did dl JRRJil4 d&dl d?ttd'l ildl dfcldi hA \«IHI G14 dUdl Hll ^4 ddl. Hl4 
hi 4 dftlMlHi dRd dddAd dl<j d. 

ddW&Hl WldldRd ddl d4. A4 SllEddl ^Gdld, 4$ ^odLH.4 4® 'SPdLH WldidRd ddl 
hi?Q.3*A4 *rhih#A hM d. ddwIAnldi d^Ani AsidiAt-O. (M hA \«i srl siididct Mdi d&i4 ddwIAdi 
PlIAd <HRILHL ddd dlA d. dUill hA \«lHi4 3ld>il dd<H 4 m d&ldi WlldA d4 6RL ddl d>ittH'l4 
diRlA-^d 1 ?^ 4d4 H-ddldi d4 6RI ddWlAdl H-d (HRLldi ddd dlA d. 

Hlltl^J ddd (Transportation of Water) : (3W idl4 ddWlAHl Wdldi A?ll. d^lA d, °X dL<sCldl 
ddd wA Ai«nA4 d. ^4dHi4 \«i 6Ri didida distl hsU, ?ilhihl, d§A hA d\$ ddd diA d. 
^ditAAlil hA ^di(A4 disttdi ddd nil whir ^<a.didi A4di AdRiiild d2il d. hi dsiHl 
Wdl4 HOdl^l Hld§l 4^1 9HI &<a d. dl§Q.dl ddd Hll ddWlAdl <Hdl °X H.44 ^SldldiA4Hl 4^4% 
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Hl*l 3WM &4 ■SUuSA SWl dH Hdi4 d. 

»j«i4 M v*tld «]A ^CLhl v U4<ai*Uu 
4ri4 <v»(hHML hlh4 urn &\ d. nidi 
4L«l HlRd4 msSdlHL \«l h4 *4h R»( 
dfrlRrt *i4r d. HI d$Wd4 Q 4VU. Hied 
•r*fl.dHl*fl. \“ih'l wA*l MlA &. HL MJLSfiL^ 

PIhSsl 4*1 Hislft GhvO. 

ctt* tHia^ HU d. HdWlrlHl <ra«tUi4>ii 

HlSflA 2 Lr 4 @kl£ %4 a£ Wl Hli HI 
fcHLSl 6*R4*ll4 Hd*M[clHlHL sfL<U H«l4 
SftuS %4 Hki<u hi! ^4 n«CL rhshIclhI 

Vft<lLd4HL Rl44 21 r 4 SlHltf ^4 <&S 
Wl Hll 4*1 Hl°t HHdl4 &. <1 *£dl 

rhi»h'i nisfl (m4 4*i 4 «u*p4 6ui 
% Hisfl. o^hmih d 44 ‘ywusA. v«a«nfe4nL 
*4si Hisfl. 44 ^dl 4% d. HI Hl4dl H^Hl^ Hl*4<Vld *Wl4 H&ll M»U ^HLSLHH (&«mA d. %dl 
4^. \«l4 V€lRl[44dl 4444 HlSfl. *UllH d. RdWldHldL dHLtf <Hl4 6R1 HL*4. MJLSd ^HM<u4 
BHl4 Hl'HlrHtfd 44 d. dlHHM.^ PtHHd 4*HlHi HfcS^R HLH d. &ttl wPlRM. Hl^&L ^«IL 

*Wi, l Rl*HLcH*d gill *14 ^Rlft V6LHU44HL HlStldl ddd H& »£*»R HL6L4H«l «H.4 d. 

4*IS h 4 H’H H6l4^ H4H (Transportation of food and other substances) : 4eil HSllHi 

H4Utti4H8i4 jlBhl &\i 4i4fedl*i %L4 rsl rlr d. efUu nsiM hi wjuia^HsClH 4H*li <uid 
(KVlEcML ft£l ft&L CM.loD.Hl «UR d. JUUttl^RSClR 4H*ldL «ldd4 W.l4cR51 44 $, £ H”tHlt£4 d*li 
H!l«lHl4 RU£4*UCldL Hiei4dBl4l h 4 Hl€l44lHt 6RL HLH d. H"lRl*J4 HL«t 4 l4&M hPi4 hGu, 
RHW.GH1 U*ldL9l h 4 »i«LL9l4 %i.4Ptd «U1L [4^H HH^hCI Hd:»d4 H^ H-H Hfcl&j Hft Hdd 4^ d. 
vunidisi Sl*4. h4 h 4 iln d^ *uh d. H6144 viKUttani Sl^4 v^Rnid 4 h d, % ATP 44 

»to«LLR d. Wll %£bl %«U HfeltS-i Vll4d^ HHAU44 ^4 hL «ILH dlA MhL Hl^IrL&lH d, 4*1 
HISfl. AhL d. HI 6HLSL H"tHld4*fl. HllSL 6HLSL R*W4 ^4 dU ^ d. HL *14 H«WU44 
HdW.44 UlMWiril 5?<Hl^ Hdd 4^ d. 

13.1 Hdd (Transportation in Human beings) 

JUStlnlLHi PlRH H£L«ildL «U4H wk H4“U^SL dH^ HR.HdddH 44 d. H^Hi h4m?L, HiGHVd, 4l*id 
dl*il4%ll6d, Hd:ai4, &c^H4l h4 foiat Hil4^ Hdd h 4 4&41 6111 «LLH d. HLHSl dHHl 4^4 
<HSl °LHl ^ 4 Jjfia sH ®Hd €U<a Vl4 HHl4l wAvi *14 d. £pu:i h«u4 hl*hh d^l4 Hl«lHlH 

d 4 %4 ^2li9HLHl 4LH d. HlHSl H^**Hl H^HdddH-U RPlH H24ldl HGHLH 4^. 
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§ 6*1 (Heart) : HlBl «4 66H *UAR^ *lA 
A^ A6 eioi«H.OL *|A d. A A &«U. h*AAI 

hiAL ■yam hA y. 4 *y mH <*113 d*$ din d. aiAh 
4lHL6Ul6i *lA MlG^yd AA ;£pR film Hdd HLHrtl 
AhI*Q. §6H H^*»Ul d l % amGwyd^Ad ^CAlA 
AlAd 4l*llAmiti>S*iAd ^ mi*L (A*l «*4 ^HZAlA &. 

&6HHI 6HmiL A AbLA (AaA ABtA) A*L d. 

A AA Aa ABtA hA <4% -yH^ ABtA d. AlAdl 
A hM Anil aA d. A Ail Aa IV% Aha mA «4$ 

■yn^ Aha d. abIaMI 6lqia Hict«(l Ah d vuA 
AnilAl €Ihl6l <&Ul Ah d. h&h hA HfciHl film 
AA< 4 yi*(l *ksioi Hi d, AA H2<si aA d. ^PRdl 
mi abUhUQ. mi AhahI ^ hhua nil (Ami 
hush Ah d. v 4 A ■ynsu asU hA ■ynsu Aha iA CH&<h hush Ah d. *u hush ^Prhi hhi«aA 
AhaIhl 4 abIAhL him\ $mil *ralA &. 

|$ml film ^%hL aABtanA uAu 

(Entry of oxygen in the blood through 
lungs): Mil Hdl URL a»lA HH HdlRim film 
ti&vu fif&i^i *»lolL»M o 2 Ptfen sf*R wbu 
a£ahL %uA d. *hl <y mnA §^Ah [SrrA film 
$$mLHL 4 0 2 ^w jPU mi a^ah! &. dA 
6iA abIA mAaid Hindi hA ■ynai abIahL 4 o 2 
RAh $&. °s*m AhahL wlhlh d hA mi 
abIahM o 2 ^&d 3PR mi AhahL «ihlh &. 
<hA AhA haihlh d. ■yHBiL Ahahi haihlhlA 
ar& hhAUA film 3(ta HhlhL hAA d. HhlhL 
SjfamM C 0 2 ^6d HLH & *hA 0 2 AhL hAA 

d. wiA a<i Aha hAhih d chiA o 2 ^Ad ^Pr 

*uaiHh 4 film ti&vu < 4 u anaAni toBi hiA &. 

&6HHI H-A HARdi ^dl t$2l H 4 Hl 4 tl 4 ^A aAG^l'yddl AlAttt ^H6 L hA d. A HAlaAl a*lA 
mmtd Hat Ani H^ tlGAAl ■y^RHIdHiaiL HIBQ.HIhL (3HHla[l d, A a*ll tlGHdl Hdd (3HHlai4 AaAdl tl 
dlHHW. WflAd. 

^pt%«uCA4»A (Blood v^tsela) : JPR a% ^HlfeAlaA film aniMl tl^WL ALttm HlA Hdd HlA &. 
HhAI mA RimaA jhiAI ^PuhlIAAUA d. HhAIsA § 6 HhL 4 jPrA [ALAH 4 aA d« hih d. KimaA lACAH 

4 aAHi«tl ^PR §6H dl§ <aLA d. §6H fiRl HHAlaAdi ^ HiaiH d, % SlHL 6 HLBL Aa«1 4 h d *hA *Hl 4 

■y HnAlaA uft RAIAvuha € 1 «ll£l HmA d. RimaA «, 4 %«u [ALAh ou»Ah 14 jPr jusbi aA d *hA whhL 
Hi|j euS wi &. hi 4 A RimaAni jPli Qtrn 6<Hia Aa«i il 4 d 4 mA A«Q RimaAAl 61 hkh Hid«ll din d. 
JpR'i HHHdd HSAIHHI Hll RimaALHl HIGH HlA<Hl dlH d. 


HdlHHAl 



*UglA 133 : H^ddd 


WHBi abIa 



a>ll^l 133 : §6 h4 ^sim BHdl 


248 


ra$ii<H Wl ^eiicilQ] 











AA l MAlHL H«MA Kh 4 AL HHL V VtrtH A 4 dl HMiHL jR* 6 lS *4 ^ V dL 4 dl 4 «LlIA 4 AlHL 
[^Lift'd «UH &. 3 »U dl 4 qLR 4 At Aa ilHttt&H *Wlil &U<a HttA &, # jR^RlAlAI d 31 i AlfflVLLH &. 
jRi idA MittuittHi Rwwh'l4 ^Ri^RlalAi &ai $<44 RPlhh hlh d. jR^RlalAI $314 4MA RittAl 
hhlA d, % HdiRittni ^ d. 

<HRlALd?l (L 'V; . •;.) : eitttALd* 4 &M, <aRtAL<uR 4 , 6 tRUrL<uR 4 Al *lA ORiALOUA h%R 

d. oRlal 4 % uAR-i jwl 4 d, % m euw. %L*«uAei d. |R 3 iRLALAL 4 €l<uani iAeu. IbA &v& 
3 *dd^Al 4 H ^u 4 h'l ^Ad Hdi. k<HLA HHISIHL |R«tt, 42 ld hA ^R^AlHl^Ad iwi 4 A <hRlal aA d. 6 lRlAl 
3 tt 4 d *lA ^RwLdl lilil.d 4 ttW.LH 50 .HL Alg ILlild HttA d. 

dttSL 4d^il4n w.l4hl 4 dttALqilAALALHi wi d. aRLALqyfeAiAl A <aRLiiqi&4ALdL ^hhl Aa* 
44 RittAlHL ^4 d. aRtALd^i 4 Ahl *5l h^thhi al4 a 3 d: 

(1) <aRLAiqLR 4 AKL HL«HH iSLtt *Ud*MH WAUdA Aa§ b\ d *lA jRl. HRHdHHL Hiy hlA &. 

(2) aRLAi«uR4Ai AmUhl itti^StHi. hv 4 AA d *iA jR^umliahl A^ «uid b\ d. 

( 3 ) «l 3 UA 44 ttL»l 3 .$L 5 L *ll 4 d. 

133 HdwtAAlHi Sftt^n (Excretion in plants) 


W9Q.AL4 ‘S’H, qdttiRAl AtS hsl &ttA44 l A* Httq4 h4. hh^iRAIhl ual*ih4.M5l &*Rhlh 
0 2 HALHl H£L*5. d31i 6^A & ^ Hl»l «UdLq«lHL 44 ^Ad *UH d. AAt Hl«ilctt^H4 &HL 6Ltt <RLttdl 

mlsOA b\ d. 2 & 4 a<u% AAL haihi &ra.ol h 6 ,lA 4 ttttd hsUh! k\ d, % ^ d. & 4 a hhimIAAI 

A4h ittm4AlHL HALHl H1 l 44 ttttd a\ d. 4<W. HALHL HtlA ^4d hA. aj,W dili ttttRd «UH d. 

13.4 Srtt^d (Excretion in human bangs) 


®qd aALqqi nil aIhL ^q-5.ittLHRiA hBhlAL aI d. hl ji&hlAl 65,Plhk 6vi!p0 Ahv <alRlal%a 

A4 6^ch 4 d. <L4^HL 5»U M H£l44 ttHH dlPlAl^A 4 hl 4 ttHHidl AhA ^ AWl4 ‘JI’^ 

d. %q-ttttlHRlA BhlAI ^RhLH 6^HHdL dlpLAL^A H6L«S Sctt^l S<*Jl d4i Al«LHLH d hA H«u 4 W-^HHL 
3*LL 6ctto[ «<4A ^L AiqLHL <HLtt <HVq4 4rRA hB<U 
(3ctt^d d^li AL«IWIH d. AaA 4 tt®4 HLdldL tt4^4 
ttHlilni4 ttl£L Httl5l filtt HLttHlttdl HLSCltti &ctto[ 

H6L44 PtAlfiL ts\ d. H^Ai4 %1 ®AhL a»LL uBhL vRfiL 

d mA 3 *u«fl MLqi al4 a^hi AAl RRix A 44 &H*ilai 
a^ d. 

Srtt^ddH (Excretory system of human 

H^hL Sctt^HdHHl 6WHl ^ HL^A MlktL 
6LL<aWLH4dl H6L4 Hid *LLALWl Aa A<S ^lR^, t\b 
%?lPUhl4 4m4 Aa vtqLR4Al, hA 
ML^6L HRlALHH \9lHiat4 HHLAtt HLH d. \9 LHlA Aa 
H ldL HI^aA Hdl^4 d.W d. 



eigldkHi aeci, nRcien mei betted 
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(3c%pl *Hdl (Structure of 

nephron) HrAi \dPUHL ojaMLHH d&SLMl dlH 
d, $A (3Rl4 4iH iA d. t\b »JHpi.SHi HH<HH 10 
HlH 6rtl4 4i4 «ilH d. HrAi (3rtRl 4iH4 
Sl^Mld Anil ^IcLLGLctLeiQ. iHLHLiR Wdl«Cl HlH &, 

%A Hi(3Hd4 £lh 4 iA d. Hi(3Hd4 £tn4 MHW 
|PRARlilML H*lA &, £A ^A3ARliR].H9 $4 d. 

Mi(ftd4 £ih 4 n4di am 4*1 wA 4 hi $4 
&. 4hi h^ 14 d&M Hiiil, vB«. \h«uhi4 hA 

&. rHRMiftdl (AfclRl CdiSHrff a£l«UHH <Hl°L, 444 
HUl, £RH 0 AH°llHH <Hl°l dlH MIHMIH &. &Ri=t 
4lrH4 mCtLH M H^dSldtelirlMi 'yk &. H9ldftdl&il 
^(MAHIHHI ^ d. ^PUCAhIH \HHltA4Hi 
■yjk d. 

^h[AhI§i 4 ut&Hl (Process of urine 

3jPr A4 aiA dMHi s;<4A \hPU Hh4mI gri \hPUh'i <ai4 d. >jhPUhL jPr ACSiirRymi 
nAdi jPrhL h4vi tfim. Ah d %4 m%r 4i«i ^CA^Rim^hM (3rH4i4l oioii^ Hi6Ad4 £ih4h'i shhih 

d. Ml hBhlA MEfcjjH aim $4 &. Ml aiMSl fopfcl2Adl dCAirlHH <Hl4dl MHiRLHl4 UHR HlH d. Ml 
GRl (3Rlok2A4 MRIUUM.4 Hl§Cl, 4CA4 mBU, m4 < * MIH4 $4 Gh 44 H&lHt ^.PRAElMMI. 6RL ^diSitHiil 
uiA d. mi4^ hhiA 6ri4 h&i4 °g h^lA &, %A ^ iA d. \hhiCA4hUQ. »jhrlhh'l •m.h d mA r4 
4 uiA d. w\ \hrih »^4 4\4 <»ri£ wi rHiA 4 %iiiHd hlA d mA \h 4 wQa.4 h^r CAiiH 

HlH &. 

dA 4 db*u ? 

«4ldl Mir puHHUCI $61 $61 U6l4dl HlMSl 4 44,H?l4 trilldl 4% <Hl°lHl Wld'UR HlH &. 
Ml hBhlA Hdd iA d. HdW.IA.Ml.Hi Histl mA \«lH'l4 9ldSl hA<H 4% HfelHl ^HHldiA^Cl 6RL mA 
h4h14 H5RIH4.H§i4 4h 4 M*dHltiiA4 GIRL HdWCAdl M*H (Hl4Hi Hdd UlA d. 

(3W iHl4 HdWCclMlHi Hl4dl M^Ml-j HlWlHHd HHl4 H^ldl AhIHI AHRlM«l d. %dl 

4A \«l4 <yHHlI44dl A444 ni4 AhIH d. HdwCdMldl dHl£ CHRil SRI HIW W?A Hl4 ^hihhl4 

UhiA HLWlrH^d i4 d. 

HlsClMlHi CACAH HtlHldl Hdd HlH Hi«llHH ddA H^Htidrid i4 d. %6.H, |PR, HPUrl mA 
^[Awi[44mi jPR nP.Htidri'Hdi Hiii d. Hh4mi mA Rrimi ^CAwiC44mi is. 

Hh4mi ^IAm &&HHi4 CACAH m4 h 4 Hdd &\ d. wA Krimi tiAl^di CACAH <hrAhL4 ^CA^ 

>9 S3 >9 V9 

MA| irAl %6HHl HlH «». 

Hl4Ml4 Ad, HdWCrlMl AtS H§1 SrHotMoil l dd HHH4 d4 HRtj, HL^CImIhL (3RlAd4 H&HI 
HlA HMlAh CACAH ?.HdlMi H^lA d. AaA4h H®HlHL (3rH.A H61 hI HH^L Hl4 MLHHIHdl URCIhL 
PliLH HlA &. U^d M^A4 H®Hl (3RlAd4 •fr&H H&HI H^lA d. Anil (3R14 m4 mA dd H^lA d. HdWdl 
^Rl^dridHi (3UHi ^6 Hl^M MlA<H HlHRlHidl H£l4 HlH MlirRdl Mi °XU \xCAi, tXh \?lPiiHi4 
4i"l4 4i 4^ \HHlC44, ^RLH mA Wl^H dC&irlHH \HHlA4 HHlAtl HlH d. \dCdHklHi mCA^h 
OL lHigl mA ^d:4n§l %4 hBhIMI HHlCA’e &. 


Hl&Hd4 Ah4 

MdHttfl HnCdil' 

hCA 44 HHPiit 


?£h«UHH HRl 

J oglHIHH HlH 


— %BLdiL 
dCAil 



Ml^rlrl 135 : (3RlA 4iH 
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fq$1lo1 irtd d'jciicilgj 








1. Hr4i M$l Hll 44 3Hl^SU %il4l \kb&i H«6 : 

(1) 44dlHi4 A$ Vldl (3 «^«,l 4 UlSthl ®Wd HL^ WM6R d ? 



(A) dlX-td'ld&Al (B) auei4AH 

(C) <WL«Ufe4 

(D) 

%u44h 

(2) 

H'i'M.HL AHl rU4 <Hl°l d ? 





(A) 4ttK (B) ddd 

(C) Gm$d 

(D) 

HlHSl 

(3) 

H^dl f?6HHi kc-lL 4il *u4c-ll d ? 




(A) 2 (B) 3 

(C) 4 

(D) 

6 

(4) 

h^4 %6HhL Piwi qic-q. a4 <4ai h 4 d ? 




(A) 4 a^iai q.«l 

(B) 4 &hai h»1 




(C) Will ASIA ?Hd Will &UA q,«t 

(D) 4M.I ASIA ?Hd 4LHI &UA H»t 

(5) 

H'i'HHi (teRWtSH 4 d ? 





(A) Hl(3Hd4 4d4l 

(B) <jasi4 




(C) 

(D) \?iPU 



(6) 

«tflwL AHl <Hl°LHL ^.PR <H.4 d (0 2 ^Ad Hd d) ? 




(A) %6H (B) teVL 

(C) asIa 

(D) 

4ha 

(7) 

Hd*HMHi HRIA ?Hd 5H-M. H6l4 

?udL am ^tAd ui4 d ? 




(A) wufe4il (B) hiPMM 

(C) auei4dRisi34 

(D) 

*u4a14 

(8) 

Atf hBhI 6^PiHld Hl(34d4 Al«l4.Hi jPR ORUH d ? 




(A) ^dtfllHSl (B) &IH 

(C) fcdsKjjJH OUML8L 

(D) 

=4a hsi d4. 


2. 44di hmHi 4*4 Gtu 3hi4 ; 

(1) ^PR *i4 ed&si4 vi <yiiu4. 

(2) e*u.wuPlrt A4. 

(3) HHAitAA 44 $ri 4 =uid hlh d ? 

(4) H[rl^H outasiA <*U«UPld A4. 

(5) H^HHi Gmtfdtkdl 4°LKL did *u4. 

( 6 ) H^HHi UfoUidrUdl H^lldl dLH HLHL. 

(7) HHdWl Hd Rrihi qa44 46 wi. 

(8 ) Hh 44 &ua m arsi«Q, G&Kivuus d ? 

(9) airj*4il &6H4 AW.it 4 & ? 

(10) (3mtfd4 c HL Vi LL 3HIHL 

3 44dl U*4dl *J6JRR (htt : 

(1) H^H'l (tarfdcU <u5A. 

(2) H^4 *fc*l4 VWI 

(3) ^H[dH^L4 mBhI =1^4. 

(4) (3RiO r L5HiiH4 *ddl qslql. 

(5) C-l&AUU U* 4H <HMl. 


eiajcimi cieci, uImi&fi Gremi 
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*il5H 


14 


eigiqmi ftheiaei wA eisctci (eiefctejHci) 

(Control and Co-ordination in Organisms) 

dSDdl Addl d4tt®dl ^SRl4 HUl l <1% QAGfd Hid d. GA^dlA C-ilA A4 dlAdl dlA HidHR 
(niABdi) miA d. (&u&® dHl or4, sM l hmwO, $wr Hdi d®d AA h^h hIAKhi si. didiw. 
HA (3A<tfdl4 HiAHR dlUdl CHRlldi dCddHCdd W^A 4d d. 6 l.d., 4 dl®d °RH ddjjA 4 ddl V 
44 m. huA 44 4 d. 5 hih 645jdi4 hIAhr 4 d®44 euaPSisdi d. Addl H&HUdd®4 iAiAd GA^di 
h 4 $4 HidHR 5HlA d. U.d., ddW.(d HSRl dlA d4 Wl d; H^ UUitl HSl®4 dlA d%U d4. 
5 hih HUiil (4wi h 4 (AiAd HA h(A&hi hiA d. ddW.IA.Hi 64^14 niASdi ddiild 4 h d sr® l 
ddW.IA.Hi hi 44 Ad AdiAd 44 d4. GnHsd hhI mr4 huhS. 4 dR® siA *iil4 l [AiAd 44 Ahi 
h4 h^Grr si 4 si d hA GA^di diA 4 w hIA.hr hiA d. ?hi 4 fcAv-uA ddiAddd sA d. dA *uh$, 
(Add® Hd ddidddd4 HW.IH SH4 dA<4 ddW(A4l4 Hd cdR dtfl HUiil4l4. 

14.1 ddWtlAdi (Add®. shA dtiidddd (Control and Co-ordination in Plant) 

m?(M4 %H ddWiddl Adldd hA dlS, Sid dHL 4lH %dl HA&44 4dl d4. ddW.[A4l Adi 5HlA<a 
4d:dl44 ildl 6 RI 0|&dis4®, HSWl, HI®1, ddld®l hA W.%14 HA&dl ddA d. o&cdlirA®, HSWl, HUSO., 
Wild® -hA w4 M GAtMI HdlddStld ^SRl dHA 4l«lHld d. 4d:*l4dl (3ddRl4 ddWid ddhwild 

^SRl dlA Ah 4 dA§is4 HdiddHd si &. ddWlid 4d:dl4 HLSH^ldi 4d:®ldl4 %H dAdl d4. ddWiAdi 
(A(AH SA^dl %4 % o^cdlsA®, MSRl, HRd, ?hA W.M HlA HlA.HR 5>id:®ld4 ?HHHA 5HLCHRT. 

d. ddW.(A Hl^fl.5>il4 HdHlH4Hi dlrSlKdS HlAHR MLHdl d4, SR® l Adi Adldddl 3>KHld 4d d. Hl4 
Hldl4 dHIH H^RlHlA HdtAdHd Sddl Hll Adldd hA 4d:®l4 dd Ad AA4 ( 3 HHRL si d, Wl 
ddWid^Hl SSd =Hd:®ldl4 V <3HHl°l si 0», SR® It Adi Adldddl ?HHld 4d d. Hid ddWlAdi &Avdl 
dlA HlA.HR OiSAl d4; dlci ddWlA Hldldl (3H® 6A^dl4 taftdl dll 4HHld ddd A d. ddWlAdi 
?>id:dldl dldWiAs Hd:dldl Sddld d. ^iGoid, 52KH.liA.Rl hA dld 2 lSl 6 idRl 4 ddWiA 4d:dldl d, % 

ddwid : 44 <^(AiA (3A% d; wl snPdiAs 4Ris <|Gs;A HdAA d. 
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Ici^iici ?jiA 






142 (KlVIlil HtctaR (Response to Stimulus) 


tAtddUl Hd?H[il W.4 xA xlrlHR *lA d. ML 3&6dt(Ul HdWtrlHi *ldldX *A %dl^ M 44 
d4. M*$l HdiHGl ML 4A *H&1 3»il«aA d *A Hsl ^41 4ft XlclHR H^<»A d ? Xd^xCHA X4M, 

X«Q, a&dU4<5L d«l drX krtodl xA XftXLl HLX WUXSlt 4L%L *lA &. (fcl 2 Sl addSUA 6l*l) XISQ^ 

(XPlX 64vdl xA xftBxi *uft 4R.5L 3r ^ aftldX a>A fcid3ll4 dX XllA &. 43. MAd <HldHi *UH>2l 

Hd*Hft4 64^X1 xA fi& 44^. 

143 (HlVdldi X4L& (Types of Stimulus) 

HdWftdi. dddXfild H& VUH613, Hl« (AvdA 3. «UHL ^LH. (i) glAtfiH (Trppism) HlH<k *A 
(ii) (Nastism). 

(i) ijJkXH (Tropism) (3Hldd4x d*m<Xd) : 

HdWftdL =d 3 llHi X«U43H dfiWXfild ^ Hft<H«l XlSl *A <14 tfe*UHL dW Ad A <1 xftxlA 
3Hixdd d. 'al xdwft <|Gi &Jlvdi4 dmxi Ax dl <1 Xd 5»u4dd a4xlh d a*A <*l 6<terdl4 Pt^ 
A.X 4 A 3tta dArid d4i 3iiL«lHLH d. XIHL-H 6rtodMI H24l HLH d : X41X, a&xMsi, 3.XLHSI, HlSldl 
H24l *A «.£ X4WL xAdL xCclHl^X Hdl HdWlcLdL tJddH6LdA X4ltlbJ«ftd J^HLX &. XSU Xd XiWlL^dcid 
6tlft d Wll *ifa 3ftSl XittU^xAd 6*lA &. dtt Hdl HdViftdL dddHewA <^dl<Cdd k& d. 

X4U *81 »i«l Xd ^dAdd 6tlft d. WU.XS14 6rtVdA 4X x4 HdiHft^ dddxeid ’MW 

4&XH 661. 5€Ld4 X&XL 63.PlHLd XlLXdl2L4l4 5>Ui cR4 x4 ifc. HlStl fittL Hd*xld <HL a lr^ dftdXad 

ibix. ^ ‘veu^euk 4^ d. 66 l. xdw.Ctdi »ya Hied dw w d. xA «ua xd^xlddi dddxeid^ *ul4 
X€ld (Pl 3 Hl|lPbiH) 4^ d. 661. Xd?xCldL ^i 3 il. 



«HI|Cl 14.1 dldaxlM S^dldl X45^ 


ML X4l^4 d&dxad X161 6^Vdl4 ^ Ajldl HI JHlXlRd 
d. ^ M ClRkd B«ilh‘l4 mxa b\ A d«tL. 


ugqini fal«j»L>l ShA HSCHol («elSl2IH«l) 
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[AanlAafl ^ <w.w.CHi aiACl Hindi wst Hdki HlAHia^ A*&s deidHeid d. anttd.1 siaA 

h^ AaAs semen emniQ(Pi»iteii)di e>UHi “Ahi hA d. 

wil Minil ewaHilki wlini nsiA Min«tL ami s&^A tfUA <hl\ elm nd wi d. \ 4 l % 
aLAtdaleL <hi°i HaiA & *A AktHtt. diB MinHiAl 44 and %4 vrn d. AkiHia HainAL nKlsLdi dewkiA 
MPl^M *«tdl Adi 4* SlfltAAl 6(H~i 

«ILH d, $ SlHl filiaL HSd. HlA d. a*u 
SIPiAni HdaHtAdL Md:Hl<il Ha Md* b\ 
d, % HL'SCl'i AldlHiadl *As <HL a Ldl StHlHL*Q 
4*1 <HLHdl SlAldL MidailAlH M^SULlHi 
Viaiidl SaiA d. AldiHLadl MiHL <HinHi4 
Ml HliQ. ^HlHHlA Sttil vadlHLa feSdl ^HlA 
d mA Hit 4il£ *IH &. Ml 4A 4Q V 

hKUi 4 Ahima isdi ^hiA d mA A*tt A 
M Hi d mA 4sitf m d. HiiflMl4 *h 
H d^HlrlHl SltS ft«lH Hlfectt^ HdPlHHd 
sadia AdiAtil 44 d*tl. iu.iQ.MiHL kens slnl Ahhi misr neeQ. semen s\ d. HdantAM AhAI misr 
cIhL aAeu. Hiitldi ‘mm ksiaA miHiA meA d. 

nswiA etlA HdantAdi Hindi semenA 6el, snn mA |ei HHiani 4.A d. 

n4A' dlHHldA eQA HdaHtAdl Hindi SeidHeidA &6L, SW mA 2 ^.H^ $61 StHl dlHHlA *lHl 
h<A d. 

144 H$*Wl [Anna mA HStAHHd (Control and Co-ordination in Human being) 

H^H<4 Rftk hBhIMI^ HSplHHd A cWL si & : 

(1) AdldH 

(2) Md:»U.4 ctH. 

H^*ki AdlcU mA Md:*l4 dM *11*11*1 41$ 4& MLHill H*Cl &HlMl(Hl&Ii4, HlHdW(Ul, «ut^S mA 
RHiaill)^ PlHMSl MA HdPlHHd b\ d. AdLdM MIHilL H^ladl dHIH Miail^ PLHHSl mA HdPlHHd b\ 

d. Adid-H A ML^Ml’j HdPiHHn h\ d. cL«H «hGci hLhh, Ahh mA s 4 d. AdidM ieeQs mAIAss 

&HlMl(&£HHl HHSiai mA HLailHaHlH.)^ Ha HdPlHHd Si & HlilH^ AdldM MLHHldAl Els HllMA *kb &l 
s4 A-i M&12H s\ d mA A HHlil HleLHia MlA d. AdldM HlIAAldl ^As dH*Q efttfl dH di* HHia b\ 
d. AdlilHl sA AdLdHdl aHdlcHS mA B*UcHS ilSH d. AdlilHdi Hil «l 2$l 4h d : 



Ml£Gt 14^ : €o^AA%a 
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fillet «mA ^ciiolg 




(1) ildfrld, 

(2) RlMld^ 

(3) M$ld<J. 

ildild, ildttl Md ildi* <«JA &. ildMd»M 
dldl M.A 4.SI dSU. d^Ml Mdl*4 d*$ AdltS MlA 
d, % Adlci^ d4i Ml«lHld d. ildild H* fck 

dldl dc| RlMld^ d4i Ml«lHld &. Wii ildSld 
d* \*L&l <HLHl d^ MSUic^ d4i M^Mld &. Mttd^fl 

$*A *1$ ^ISllcHA M.A ?H.qj.dA Adld^U 'Adi dA 
d, % dV4 5H.A <H.A<£ did &. RlMld^Ml 
M.A MALci^ AA 5l.dlil.Hdl ild£lddi4 (3 ^<hA d. 

Adlilddl RlMld^Al M^Ll*A A«lA d. ^I^WJ^LA 
H&M15HI *1&ML ildldi did &, % 4<&Hdld W^A Adlilddl RlHLdiJMl dl &*U 3ld& A& mA$ ^IMldfeli 
dfidlMl &AI 4<Wldld (3<d*d a\ &. A GIMAm dfli a*il«lMld d. RlHid^Hl afeMAML AkllMl A«lA 
& M.A A AlsilMlA ilHAlHHi M.A dtfl. MAd^Ml Hdkft d. M*d^ ‘sStilft filial AklMA <4% Adlilddi AliA 
d. A AdlildlHL dldl MdM*L 'Adi dA d. Ml MdAWL AAldlOLH d4i Ml«lMLd d. MIH AdlA4, AdlildL^ 
MldhfdHri (i?l d HU etteOldld &V& HllMA %lfodl ^ <HIMH'l 4 4% <HlMHi. Cltf Vdl H& PiRi’e d. 

Adlild 4“* (3pfo>l Siftl ddd HLHdl aim A<a4 & % 4* 3.lMd0ll£ Aiddi SMid^l hi d. 

MW : 

HHW. Adldd (CNS) A HW *lA A^UWtfi hA^ &H d. A irfUdl &U «u4mL«Q. &tll 4«l4 d 
M.A A-j MS6ld hi d. A HMS *14 M.A dSl HBdd*Ld«l4 ^Rld &. <dGddl HW*j dW 1350 9llH*j 
did d. A ^dtA AdlAtfUj M.A4 did &. Hw4 Hdll4 Mdlil \l Oj’H.j $«d M.lA4 & °X t ui Ad $«d MWdl 
ouoini ild d. dRdVAid«i4 d^Adi MdAwi ‘nKd'd *Uw’4 <H^<al did d, A hoi^A difSiA mlmai miA 
im miA d mA ^u 4 ai 4 hi d. viv <dids 4 A -nei chimh'i dAdiA^ d : M 91 HW, H'd^w mA 



Ml|lA 14J : Adlild 


H^H'i HW 



M3WPIV 

H«HHW 

dMHanr 


( «id^lKdA (ftlSlK^ MlA), 
Aihlhm, diddlAeiiHM 

{ MtjjMdd 

{ M'iHRd^S, Acjj (pons) 


^d^tRd'd A hmv 4 44 nlil mA °6 'jrfeei <hi°i d. A A Gjd^Hfeu d^iA d. A AdiA^di 
mA«HI k-flMHAld dlHdl HSl 4UlA4 d. ^.d^dRd^ 4«aA MR hAhI dAdlA4 d. HMSdieftMi A ‘ife 
AAfedl’dl dliSM ilA %nA MArRld d. Vlll WHAHS CARlld «.dSl4 ^Afedldl trld^.Sl4 ALAftHdL MlA MiCAd 


eigq'ini feiei>«i?! oiA eisc-iei (eielcieiHd) 
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d. H*HAHieQ>U AH, d*U dlHHld M «lHL*d Adldl tlGd AA&d d. M9IAHK4H4 A %dl*j,AMl 
faftre Bhl^ A>w mAPba =m.A APba h^RiAi A4 1 fadu, distl *iA himiGH^ Rlh^sl &\ d. 

«36£»lBd'A4 ^UiRdL fedR AdlitHLAl Wld aiLAdSO. &, AA <£<££HEd»A &U&A aA d. ^SJlBd'A &U61A 

A mw-h auftsNl <ulA d, % A4 fodft <tm\ d. A RJclh hai*4 h^GiAi. b\ d. a^nEcM AA4 &%di4 
HllA d. A AA4 AA4 HlIM 9kitt Al & A4 V 4A c*li dl&A PRdR H81 MlAeii d. WML Hl&rO. Wl^Al 
5H«ldL mCA^IKA Aoft ^4 H^LdcUHi *uA d. h&HXL A *L9WWdl HtdPUPLHL *llA4 &• <*4 AAfcdtlk 

HltMAl HSd'A 4 «Il4hL A<£tHa HL«A Mail* «U.H d 5dA *&&d*(Ul HI&cflAl. &U&IA «£d$*i&t>A d*A KI.H 
d. AeO.H*l4 AlA dlMAAlHa W&Q &. % 44^ l*m, «4*4 dlUHld mA d«l<j IrlHHd d«lL PtHASL 

h\ d. A *lA H^HWA AA d d«U Sfe 

M.A A&4 B*U %LL«l *iA«ll*k d 5M.A A^ PlHXft 
Al d. 'WWW *31 ftfcU* M*lA d. H^HRd'A 
A^4 d*U d<HHW(l d#.Hl#A *u.«Lai d. 

*l*i|a*$«U*l4 ftHl^ GlHHd Al 3. 

V.iXl'i HHdl<a.H^ ■w«i4 *iA 3. 

^HRd'A A *L|4 Ra d<add<Sid4 Bdl^ *LA6Ld 

Al 3, £Ld. dw4 aaai %u6Aei H«u 4 dAl. 

<si.HHVW. PlfaH HA&9A BhiAI A4 \ ^stSfUH, 

fcfcddl M*AL*l, fiEl4^ 6A115L d*lL M-lHL^dl 

nRaLAdd ft*di h& whs.i.* 3. eL*iHVW 6H**i, 

t$lb, oiai^, ea«ii^.4 %uq. hA Sleiil^ PiHHd *\ d. 

A^i^ 

A4iWr$ d«UAR IddL d %4 «3*Ud WHW4 «ILH d A A&»d<H4 d. A^%^ dft AOl4 

SAlAei d, % dlPlAl d4£ 5»iL«lHlH d. Ojdj si'd A&4W&4 H*H <ddA d mA Ad $«H A4 A^A 3 *uA4 &. 
HHVldlKlHi dRd^A A|W 5HlA^ d. Ail^‘^I^Hl4 31 <14 Adl^il (3 ^hA d. ^ H ^lAll dlAdlA^ 
4h d, <\Hj t;tn 5»lH^®d Adlti^iiL hA jALUd4 ^Ad AcUaWL H^iA d. Ad S=H nK*}fd Adld^it 3H.A 
6U.OU Wd4 *i*d AdlildL H^lA d. Ad S«H HR*5fd ^ftd^aA %4 $611^4 d. AdLd^aAA 61^114 ddl 
=H4au4 ^eiltSA HOLV HlA <UlH &. Sl^ll4 HlA HAfed<Q6l Hl(A45A4 A^ < %i^ 4 HW dW «Uid a\ 
d. VuA h4»IL4 HlA dieiA HlIA44 H31V4 tsiL&Vg dlA ddd h\ d. 

145 H^Ldrtf Bill (Reflex Action) 

Wlrff liHl A AdkUdl HCldR d. Ad i DWH4 5Hl4.3»UH [Adldl VW 4d oilA«lL«ll dldA Q 
A4 5H«l«U ^iLdl OWH didlA «Al«l H4Adl ^ A4 dAl. Hl4, ^SlA AldA SU=l4, ALH <A H61AIII 
HRdi, d=>Ll^ HLi 64«H26l A4ldd«ad, tfUi dA^ H^Ldcff Bdidl Wl d. d4l WAUL a*Uddl Am4 
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oil«aA 


M9lHaiV 



A4h« 

H<HHW 

^hGA'a 

adHVW. / H4LH31V 

aAs^v^ 

%u|Cl 14.4 : Hoiv 


HUlHW Fuyd «R 















M dl4 did d. 'ttLdctf fcu. Add«l^ ddildSdl JIAUL«Q. ^ttlLd d^ M2AlA &. Gdttl ^ MALdcff ftHL^ 
<4$ feidwi d, % 4U.nd<4A aw nA d. aCAdi* juAAI Aeud m.A mAI^a *u*i Md«u %Pl4 GAvdLA 
d*ldc£f Bdl d4i «U«uPld Ail tLAld. d*ldAf Bdl *Ai *14 xBdl d % WGgftd dBdl d. 



mMI d2dSld<& 



HOU,^ Hlj 



tflAMiAl 


MlglA 14.5 : Hmlf BdlMl, 


d^Ldctf AHld : 

H^LdAf BdLHL Wllfom 6lttA a ldl Odd Hl a lA dlldAf AHld aA d. dUdAf AHLd fiftl DWH*ft JLddtt, 
did d. dlldctf AHlddt M$ 4Adl (ifcldia 6m SiHWtt %LALd S. mil l Mld4 a llH dl«tlA M&A mA 
ASH«fl. AtS da fadwl dOft did hM fil&A. Mi£[ oil4AL AAfcdL dLddL dldHLd aA&d5LlAl wA £OL dA 
d. dldHLd AAfcdl*llAl<HL a ll %iA4 AdlA Adidi m4A SlftA4 MlA d, % HltAAl *qA AiL4W£ %4 ddlA 
d. tdRHlfe QlftAd'i ddd dWlA Adi 6111 HIM, & dl<HA AdlAd Ml *l«l dlddl Ml$dLA dAldli d. dlddl 
MSttWd <dA &, M5.I81 i A SlMAd-A URPUZ MlA & Ml MlA?>l »ilA€uiL Hl»t HILdrff AHld *A &. 



14.6 Wlddstf Adldd (Autonomous Nervous System) 


Autonomous W* ‘Autos' ‘Wd’ ddl ‘nomous* Aik 'PlHdSl' A*£ AdL4 fc^oiAeil d. 
*iiildlHH AdiAd *laA wkAf AduU. mi Ad u&vu a il6«u*U«. m4, % mihAA Ptdi«4 vii mAPba 4A 
Al4 &\ d Adi [Adda nil 'KdLdfeW. & Ml dd ttifc [Aftlri ArilMMl Wd *qA d $ tllA, 6£d mA 
^Pftdl&ALMWl «A Aid d £dl dldddfid, d*M, Jia^latsjua, Wddl «d6d <&\ dBdL^ PldHd mA 
Fiddsi «uh d. wddAT AdiAdAl AdiMl Hal, Hiddd«(l, \dPU %[A5Hi m.A rddi aiA •AiiAfifl d. 


«9uN lff|2i»l>l mA HSCHeI (Hfi&d>M) 
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WUrff AdLdHdL A HSR d : (l) H^S4 dH hA (2) HiL^Wl dH. HI AA dHdL 9iS€Ld4 ttfUdL 
H.A&9S ALMl'i [AHH5L hA [AHHd HW. d. H^i4 hA Hill'll AdLdH4 HWft. =As4wtl HiVR H.A fajd 
d. HrjM AdJLdd *L fetHdl H&LSRL d>tl3. & dL dH AA H2& & hA Vitfl AA ^1LH1t*L B«l[AHi HLE9L 

<&A d. 


14.7 Hd$ll4 (Endocrine Glands) 

tffoft, % 4&SllMd d mA $4 4h%^ eidd 4M$ jPfcHl si d AA Hd:«l4 APlHt *4 d. *UA 

Hd3U4 APl A dl&Slfa4d 9®. sAdLH d. Hd:%Udl «l^dl Ah oULHHM fork'd «UH 6 hA «l4ldl 4*L 
PiL°L Hi Sl4 b\ &. HL«tl Hd^LLd A iL«lHfiLS *&UI=UdSdL HSR d. 


H$*wi Hd^U<tl : H^rj, Hd:ttl4 dd 
faftH Hd3ll4 9ii?lHl^ hA^ d, A *l4idL fal&H 
(HiafllHi 4&<uA4 S. «l4i4 HdTd4 HdSU4 APlAl 
di&itA&tti, CAs^ft, «u*Sii6i, AiwiM&j, vu|PU, 
3ftlitL, ^flld hA a*UFfc d. 

aM^Ana aA h%hhy4 <hrl d, % AAh%i4 
4A hA Plz^24 APi 4 foni hlAci d. A hsu 
A dL:»L«M'iL HilA d. A &tedfc»l dididA fork'd b\ 
d hA H9iPl2^^l 9iRA &Afrd s4 Ahl 4 Pi&d 
Hd3u44 ttIA SilA d. 

44d hA Ah 4 H9i Plz^I ARi 
Ui4 HaiiL 4A d : 

(l) TSH RAkSfrl dMd : PL2^4 hL 4 eil6&6i 
G^ABh (TSH) HdSUA ^Sd si d. 



( 2 ) GH KAbfcl 44d: 1*12^144 Al*l *Md 
^Sd b\ d. 


( 3 ) ACTH IMaSfo A€l : (ACTH) =AR4 sAEA gifts <Md ^ki b\ d. 

( 4 ) Adlil^lftS KALsSDh ^ ft 2 $£& 9UAhLhI $ARlS 61 &uj^I2?L 44d(FSH)A hA C-^dl&KaiXLH) 

Hd:«iq.A ^Sd b\ d. 


A H«lAA6 Hd:%lLq H?l dl64AAH«Hl4 ^Sd «UH & : (l) 9ll«l Hd:«l«l HaAKSRS XL*l Hd:%U«l(GH)A 
HdClA d. (2) lil&s&d hci.Ahsiis(P1F)A P 12 ^ 24 h'l«U wa *iA nasiA d. 

9iIA : 

A 91 IA dili hL«lhi*i d, A <4 l64AAh%l 4 did v 4A hlA 4 d. 9i& 9ifiL hsIhL lAouRrd 
d : H91 Hi H.A HH Hi. 


H91 Pls^e^l Hi TSH, ACTH, FSH, LH, JllMd H.A GH4 91W. sA d. 
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H**l Pl2^24 Hi AAAliUtte HcUHld 

(MSH)4 %U«t aA d. 

uh Pte$a4 Hi 4 wiri^di A»iki4 aid aI d: (l) 
dialed hA (2) HiGilZiRld. dLHliLtfld HddL 
aiRil^BA Hdaid (ADH) MJLgQdL ^d:*llMglA 64% d 
hA 4*LLH dCU ULSOdl PlddSl Al d. A A&LAd£lA2i4 
%h hiA a4 hh4-u jPlvi 6Hiei dki\ d. ^CLhI hLG^IKk 

HMAdi V«H dHcl apfriHdi ML^HLA *Al4 & hA MdMftatfll 

VH4 aid a\ d. 

9 &«i Hcisaw AR& HfAnfoddl : 

dlUddl dlHMSl4 H119L GHdL Hlddl Ali& dlHddl 
iULH d. 

fenaifl^dl ' d*u\ HSdl GH aLddl AliSl 

fail2Ald Hfta4 d. *k2&. 3r [cWILH QfclltS 7 %S Aid! dHft Sfcutf «Ud &. 

d^aidatt MfcSl \H d^ Midi GHdl aidA Att& tlflVU H^A <Hl4 PUllHAlH HA &. %H lr did, H a L, 

% *L4i4 iHld aMfiU %4 HdlA & 

%dl|PU «4i4 VAi4 did 4% HlA^ &. atl^PU =4 tS-Vj&d Hd:aLd (3cH*d aA d. % 
jPliHl akbj hhisi 4^ euA d. *i4iHL 6d^[&d4 SIslm. A iiHiPi&a'i 
Aiaa d. iiniMaA Aiisl jPliHl hA »$hh'l d^ hlhlhL iiiii4 v«4 4 h 
d. Jpuni dHdL *lkldl MHiaA AliSl <*lBdHL hAa dlPlAUA HaSt ULH 
d. ildllMadLni <HBd4. Hll9l HHKIHI *liil 44 HUAli-PlHHa, 

*uR4a «*u*uh Aidi4 iLfli'i iw daiiditfl, PinPidH^ &dinl 4«a4 hA 
fitted, 6 -%ailh 4di4 iidiPi&a PihhsihI eu4 slaih d. 

dltSili %Pl HIM.31L <l4i4 aiad&Al Hl*l *vUl«l«CL &. *uM6i %& dltiiil^ld Hd:aid 
aid h\ &, 4 HlHlRd^Ad &. 

«a64G%ld Hd:%L«l Al&tttld, Ul4d hA aii4dL 31HIH31H4 B*Udl 6i^ PlHHd Al d. HLUSU HliLAHL 
hi4Qh4 QIslhA ar4 hi 4 d. hi 4A hihsli Hidiini hi4Bh4 hl4A ar4 

di64*a64(SiH hih d, %di Aii4 ^ R^d m. d. % 4t$ai Hindi 4 oihl hRslA d. Hi4ii6^ 

4| HLHIHL Hi4Bd>j UHISL ^ HlS d, % «u646i 9l[A Hl^H HIHIHL «a6ilG^d HdlA d. «u646i9lRl4 

difiui «il64B%ih 4 R*iCci *k ^al^eiPiA *Mi\ dili hIhhlh d. (Hindi &h4«hl 4«a) 

9lRla4 aui dl4 9 iIAhi d, % 9 iIAhL ^4 d. hi 9iIAhL4 

HAdL Hd^LdA Ail«il»iid Hd:»l«l d4i Hl«lH«UHi HiA d, % JPliHl iRttHH hA ^24 XHLSL'i tAdHd 

h\ d. 




Hl^Cl 14.8 : (AilZAlddl hA <UHddl 
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4[|d<-i 4Rd<a. 4 $i4i 4 d, % di4 ^ hi$r 4 Hd 4 we PRdi44 <h 44 d : ( 1 ) 6wr4 

H151S (2) 4^4 HWl 4Rd<a <HMi HSl HSRdl &&&<>, 4d3-liei4 &IH i\ d. [Vr 4 HlHSll 

$rU 4 HUill d*ll Na + , Cl- H.4 K + $<U ^HLHdl^ PlHHd 0. o%il 4 a4&d, iMd h 4 tl&4 

HMdi hhihhhA (44 d. ‘sadlH 4 4>?i <ki4h <aa4 nil WHeR &. 

4Rd<H HWi 4 4>tlRld H.4 4d-4Rdl(4d &IH £ 0. 4QdlR-ld Hd^iq <*it HI <HRll (fight or 
flight) d^B 4l«lHlH &. M 4Rd<a 4(44 iiiiS. HHH4 4(44l d^B HSl 4t«lHHlHi Hl4 &. 

^fcFU 4 dwa4n Hd^iH £4l44d4 %hh d. £4l44d^ i\A <w4h 444 [him 
dHtf 4§l u4h 'HHl'iLL %Hl i, *Rl HHl'tf, £l4 Hd \t9-j PlHd'il j& 0. SJ^FU 4 ^44^ H§1 Pldfel 
h\ d. 

4iPl: 6$&d h 4 4%44d d^B 4l«lHldl 4 Hlfcl < %l4H 4d:&l4 (3cH~t 4 d. 

ti^d^ ^h m 4 4ki <&i4h 44 h4 4§i <w4h <a%4 w ir, 44 hhi^, ^<hihh chhi, w.d9i.[$l 
=l4Vtl fa&Rl^ (dHH'il i\ &. 4%44d'j *j«l M Jfc^UH «PlHld H<4*IH HI Hdl $%$R H* Pm§l 
nm &. A 4.$PUHi4 4^44di Pinfei^ PiHHd 4 &. 

14.8 4d:&lHdl ^§iH 4 (Properties of Hormone) 

4d:^UH 44dl »JWI Oj.§l €.44 d : 

• fcli 4d:%tl c t M (d(4d HiRdL il4 6RI ^cH-d HIH d. 

• 4d3UH W H^H d cHl dd4 H*R 44 d4. 

• 4d:*UH 4Hl ^pRHi <h 4 & Hd ^PR SRI Hdd Hl4 M (d(4d 4HHI H«M dti «l4 (d[4d 
hBhi41 H^ h4hU d. HI H*R (3 t 1^5 HHHL HH^HS tM ?l^. HIH, 4d:%UH PlHIHil 
h%ih 4 d. 

• 4d:mn 4dl4 (dHIHil e^PlHld HH^ltS <M.H d. 

• ^Ife4 4d:%HH hA 44^-idl Hd6ll 4 h d. k<Hli 'HIHl'yIdS 4dl^dt d. 

dit ^ 4wtt ? 

Hl44l4 %H Hd^HtclHLHi ?ldldd Hd d^€l 444 H<HIH 4.H d. 

HlH§ll Stflvj (dHd^l H.A. ^(dHHd ^dldd hA. 4d:%llH ir^ d. 

HdlH^Cl Hdlil4dl <^44 dd4 0 Hd cl Hdldd 4<V SlPt^l <4 Hlfedld %4ldl %ll °$tl <Hl4 
%4 h4huhi Hie fi.Ri^ed. 

HtclHR h 44 4<Hld Hd HdP?9i! Od'JTdld H^lHdT &HI i\ d. 
mwctf BhIHI QlPt^ldl H^dHRld H^l=l4 iHld i& 0. 

HldH^ HOl'y 4 (3»l (hBi^ 4^1 d hA. % <3«t SHl4 HtitdHHd 5^ ^ d. 
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<HL6L 6rlv*u 4 MAl*4 d : (l) *u=uk Hd (2) AkbiH. 

9Hrt:%L=tl 311444 (3cH*d Hdl 4d:%ll<il HLH'iLL B&idl ^H^LL *iA AdlcU <**4 altfl ^4 HL^ &. 
4dldH (44d 4d:&l4 dH HSL *UHBl tl4a4 Bdl^ ddldHHd AWWL H&S. A\ &. 

MOum 

1. u4a mm hB 44 a*u4eu (has 444 %u4t EAac-h mbs a4 : 


(1) 

oj&dMm d 1$ «UU Hd*H[Adl dClddC-tdA 4 AS, d ? 



(A) Wl^dAd (B) s^ldAd 

(C) WUHBl'iHAd 

(D) HAWll^qAd 

(2) 

*$U4 ahi <hl°i o^inAd s,4A d ? 




(A) (B) UAU 

(C) 

(D) H*il 

(3) 

H*L3ldR-tAl4 <£& 5H4A dW ARB, 

A^s.d. 



(A) HAUll^d (B) W-Ll^dAd 

(C) Oj^lHdd 

(D) IBlHBl^qAd 

(4) 

mawl 4 64vdi4 qdw.[ddL iiClddi <mi4 BhiA 4 d ? 



(A) ^IdAd (B) MAWll'jq.Ad 

(C) 

(D) ARlAkl 

(5) 

^li^qAdAl hBhih'i a£ &Avdi d ? 




(A) *H?l (B) oftdUA^B 

(C) MAUL 

(D) «UHB 

(6) 

44dl44 *Ud<«l4l4 ?h4Ra Rdld =hA ^HdlC-lH^ WAAdRl 

HS.& b\ & ? 


(A) ^Jl&M (B) H^hRA^ 

(C) ewmi 

(D) 4^ 

(7) 

a4rv§ 44 k<4 4di4i Gchh. hih d ? 



(A) 21 (B) 31 

(C) 41 

(D) 51 

(8) 

H'JHRd'A, C-iHHW =hA 4^ =4 Bldl <HRl d ? 



(A) H'^WW (B) dl^ HW 

(C) 

(D) 

(9) 

44dl 441 AHI ?Hd:%UHdl B*4 mB Hlfc 5Hl4Rd d ? 



(A) ^QdlC-ttd (B) 4 lBdH 

(C) «uMG%h 

(D) 6^R-ld 

do) 

44dl44 Atf 'M Bl4 d4 ? 




(A) ^BdiR-w. - Fte^O. ti\h 

(B) - HSPU 



(C) W.l|PU - 6^Rdd 

(D) Hl^kCld - MAPiA 


(11) ASUwy AHi4 (3 cHM «uh d ? 




(A) <^HRd*A (B) H^HRd^A 

(C) C-i<HHWl 

(D) 
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( 12 ) mwM Adi Hdxm mihsil $Rlk. hR.R«i[cihl <\mr a\ & ? 

(A) (B) Cjtel 3»id:%uci (C) kQdl<Hl6d (D) ti^R-ld 

(13) Adi d* <Kl[cl Mdi&ld d ? 

(A) 6$.1fd (B) kQdieiLlSd (C) h£l£Cld (D) JUWRld 

(14) HHcRRIrhI AlS Md:&kl $ik <MhI d€ tM ? 

(A) kQd<H (B) k.22^0. 

(C) ^APU (D) M4PU 

2. *Mdl UMldl £AHi 6 tR Mi'll : 

(1) PRHk*£ (VRlI^qkd) Mlkdl 1514^ did Mi'll. 

(2) 4ddl dlAdld Mlkdl eRllPlA «l<*l Mini : 

(m) JRLd^ HARL d*S <Wj. (d) w4 d*S dldj. 

(a) d^RLdl&Al^ M4A d*S dldj. («i) HUSO. d*A dddl eRl^. 

(tf) ^dRl^ MldR dk cfisoiltS 

(3) HUiftdl <ddd AR>il dd^dlxldl dld^ dOddC-ld d<j, did d<j ki teld^Jil Mi'll. 

(4) (3«l AMldl HUiftklHl Plddm Md HdPldHd A*dl <H ddldl did Mi'll. 

(5) ^dlAlddl dSl <Hl°ldl did C-lMl. 

(6) HldWWdl <HRldl did Cddl. 

(7) M^dPd^ MA. Hcji'i £l$ m MA irk SlMl. 

(8) Ptoj^T. *ik SRI Gcd-t «ldl Mi Md^ld^ did Mi'll. 

(9) HldeWlfoHi Md:%lld Adi dd $ ? 

(10) Md:%lld A$ 9lk il d ? 

(11) SRIrHI 6^Rdd Mdi&lddl feldd AR$l ddl did Mi'll. 

3. 4kdl H*dldl StR Mi'll : 

(1) (M) »j«l oj&dlA'kl ^ dicldR Mid d ? Ml ifi d2dl & ? 

(d) HiflSdl MARI dk ^ dkdR did & ? Ml AlS d2dl d ? 

(2) (M) HALS aj&dlA'kl dk ?jj dtcldR Mk d ? Ml itf H2dl d ? 

(m) \«l HARl dk 4 dkdR Mk d ? Ml A$ d2dl d ? 

(3) (m) aCi«u^ keel 4 ? d^ ^d Aid sj. 3> ? 

(d) cwmbj ik wakl. 
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(4) (=H) 3dd:&l<l SAdl 3dd:&lHldl did 3dlHl. 

(H) «uM$4 ySh (<d) H3.l*uM64 (i) VIL^FU (4) SdQdCd dRl 

(<d) & 6 l&Cld 3dA ^dd^lHldi Al4 WlA. 

(5) (3d) HSlddW ^.Hl d«ld‘l ^HL°LL 3dA A fclidl b\A WWl. 

(<h) <^dRd^ b\A widl. 

( 6 ) cns m. 4 ^ d ? 

4. ARdl U*4dl StR 3dlUl : 

(1) (3d) 3dlHdd 3^4 $j, ? foURJil dlA m<il. 

(<d) 3diq.Addl Mm TOlHl t\b HSRdl 3diq.Ad4 OUHHI 3HLHI. t\b MirRHL Gd'S'dl^ dLH 

<HHl. 

(i) 3dlHdd dReit dCdddCddsfl. Atf CIA dA d ? 

(2) (3d) HMSll^lAdA oUHHl&d £& 3dA A-j, $Js (&UR81 3dlHL 

(<d) HMSll^dAd Hd*d[A HM4di CIA Ml H«l d? ^Cl 3dl|[A4 dS.S.4 Ad Wi°M1. 

(b) Hd HSWll'jelAd 3dd JftSl HMSll^lAd ^ d ? &Cit MJsUL dll *ib foURSl 3dlHl. 

(3) (3d) Adldrtdl ^.ddltdls 3dA Bdlcdi 3 AaH^ dLH 3HIHL. 

(<d) wkdT Adidd ^AaA 4 ? A^ 4l«i ^ ^ ? 

(i) ARtfS Adldd^ b\A (3S.UR8L dlA ddwil. 

(4) (3d) h^ihAT Bhl ^AacA 4 ? foitRSi diA ddwA. 

(<d) 3 hAR»a Bhi 3hA Hii«utf Bhi 5A^<*Cl e saaCL $6 CIA hA d ? 

(5) (3d) Hld=UlCkHi 'Aq.l d°lAl Hid 3Hd:%U<l dRldl did 3dlHl. &b d&dUfl. AB«ldl dlHdl did 

3dlHl. 

(<d) Pl 2 ^sCldi«(l AB«ldl 3dd:%llH4 Plddd b*d l did 3HlHl. 

(i) 3HLH8i ’AQdlRdddl ^PUdi qtj, H4dl %U<Vfl. M HiAdR HlA d ? 

(4) MRlid'l 3dlHlBd4 (38ld€ «dGddi ddl Cld^ did V 211 HI. 3dl Cld^ ^*d CdWil b% 

d? 


iigjami fciei>ii?i ««A asc-ici (eielcietHoi) 
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15 


Hgjcjmi vwgigi 

(Reproduction in Organisms) 

4 diUd d l t\b y.®q. 5lhh 511 A %\& A d hA ^ hlA d. 5i®d ^«cft m.5 HHl&d %lhh \5di 
SPdd 5A & hA H*& ^d HlA d. 5Hl«Cl ^ HlAc-l dSPdA 5HlA ddl 5U35H (3cH*d Hdl <H.A d, % HTMd4 
nBHl4 5L5H <hA d. $4 dlC-l Hurled. H5lddl 513S>4 Hi ^&4 U5 Hldl4 ^[rl^ H^Ard 85l4 5LMdL Hldldl 
%di °s 5iss>di (3 chh. A y>. 


15.1 HVdd 4 6 ? (What is Reproduction ?) 

HLH«ldl H55SU.4 SPdd R&HLHl l % irft SPdd 5LMdl Hll H&S. 3 U HIH & A [A$t «l 44 °LHL 
l$UA. 513PH HL£65l HHlted 51HH H& 3S>dd 4 & hA <HL5HIS. ^ HlA d. HlStrd H5.Ld.dl 5L®dHL«0. H 
<* \LH<HJ.dl ddl 5lSS>4dl PldtsiA HW-l (iWtdU&d) d4$ Hl«lHdlHl Hid &. HIH, H'*dd4 ddl 5LS2>4 
(Hl4Hl) (3rH-d HIH d. Hl4 H^dd 4 ®dd 51^4^ 4i ^ HdTd^ <StHUiL $ hA A rLdl $4 <*l(Adl 
d^ 5l< w il dAd54 (3cH~t 55dl4 HHdl H5lA & HLH, R^dd H TSlCAHldl HGdrd HL& HpldlH d. R ( tfdd4 
R&Hl ®dd 5 UdM 5llA 5fcHLHd <HdlA 6 >. 

15 .2 ^ Ah 4 4$$ 51 di^il Hdld.d.144 d ? (How Organisms Create Exact Copies of Themselves ?) 

4i ‘W.tcidl 5L3PHL 5lHlddl WlR d, 5L5§1 ^ Addl 5151.54 ?hIhL 5lHld 4.H d. 5L51.54 ?hIhl 4 
5lHlddl m4 5LHHI Hll 3R5Hl4 Hil 5lHld 44 HVdd Hi! hBhL d, $ ftqpl«e4 dK-ll 

AH15 Sk d. Hld'il 9Hi HlHSt HOHL51 i4 $ ilHdl £lH$dLHi HlAc-ll 5=15^4 DNAHL 5i*l[Ad Rl4ddl %Lj4hSL 4 
Hlfe4 Hdicl d. 4 Hlfe4HL M $5>#15. HIH 4 jMddi H§1 HLH d. % Hcl 5151.5.4 $H5.HLHL ^5^15 

55 d. 5LH4 4® dK-kjj [ddkl H^dddL HlHLdl HSdl d. DNA4 uCcL^trL HdLHl 5LHL4 hCcL^CcL HLH d. 
HLH 5id[d M (ddl'il HLH d. 

HI H5L5 5Hl4-l &l 44 5L5HL dl dlH d, H§1 5LdfrL H5^H 4.H H5L ? Hl4 HLHL5 ^4d-\LHC-LL Hll^44 
Hd kc4 HLS5UM 55L^<H d Adi H5 5&Hl d. diet &5PlHld %[d Hll Wc4 HH5L5L 4 h d, H5c^ 
HIH rHl\ <Hh4hI Hl^dAd <HlA d. W& $55151 5lHd?L hA 5lA?.HdL 5llA 5jjA«l 5UA Ad d 4.H cHL^. Adi 
d(5d[dd 5lHl HLHHl HHHL ®[Hd 5^dL 5LHH 4dl d4. (3cii[A4 |&54 rBhl 4 HldL 4dl HSl PlRtd 
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HfellH d. % OlHL 4l«t4H WPlHH d. Ml £«lil HlM Md^ljtrL til Ail (jrfiGlA 

hlA hA d, <WL an* *uai4 d. 


153 fafiH'-ddl^ h4t 4 (The Importance of Variation) 


HaAdl a®4 (Niches) *WU PlHad.d>LHi H» JWdd. i\ &. JWMd. wPLHld. DNA4 

H4<Sl U&4 SH^Hldl eWSl4 Wa<ttfl. H& Hddt4 d. *ll4 HVHd A Ha44 <KlGl4 Gtodl at«l Ail»k 

d. 

®Hd.M*faA^Niches)HL *U«IL ti& d. Mi Hlldl 4R8ll a®Hdl PtAWLHL d.4 Adi. *U«LL 
£«lil ytihl dlM.Hld.HL HHH2, HISftdl aUHl PlfaHdl MHHl <3<£AL All Hdl Ah d. MLU81 k«L4 fcuwtil 

Hlil i JttTHd, a®44 A4SH ®HHHd(d^l *^J 4 &d HtS Ah *A A ®<HHdGlHi HHl 
Ah dl <ttUtidl dltl HtS ti& d. <1 HaAnl l «*lEtlHl Ail MSI frlH.dL Ad. A AAA ®«LHl Hl£ Ail 
dil H«tl «3r d. Air $ik&Mll4 HaA HA.H dlHHMHMl HlSlHl ®Hd d Hig APfrlA 4ia& HlStl^ 

dlHHld. <til M *m <Akftm ^ Hl*l. AhUQ. k€ll4 dlHHld. MdilHS ^LkftHl iSi d *A cl <£& HlA 
d. *UH, PlPlHdl ‘SOGlAldL Marled H& (3U*M &. 


154 a®HHl JWTdddl U4lil (Types of Reproduction in Organisms) 


2 h[&>Q uvhh4 umA : 

(sh) ftCHlVd. (Fission) i M®4 %A Akfcdl %<U AkltilH *l(&>[l HVdd HtftclHi fo<HLVd. 

A ava mstCi d. ft.ou.vd4 h&hihI AaMh a®Adi &<hivhA A h«u a®4(Hi8l)Hi hRsA d. PfcHivddi 
4 H4l.il & : B<HWfd. (Binary Fission) H^JlVd. (Multiple Fission). fonilWHl ilnktf ^ <HIH*U 

PlCHlRfd HLH d. H^l ilHiag, $. <HIHHI R.<HIVH H«S 6^4 ildkd 41^ AhlA ^4 <HLH <fe«UH d. ^ HR8U»l 
4 Hl«l4lA d. t\4 A4 ^»d a®dA %H (^4LH HL»l &. €.Ud. adA ^iMIlHH. 



*u|[ci 15.1 : Qmlvh 


h^ouvhhI Pig a®<ilHL*tl A4 v hh« 1 ftouvnA nai h«u a®«i hA d. HLa 4ilA sdaiHi-M uRl^iCl^ 
WPlHLd 4 \h4 4^cl A4 Pldisi HIM. d. Mi 41^4 M«, ilH^d M&b MMd PldUVH Hl4 H«U Hl«l 
ilM>4l Hd.L^ &. fel4 <Hl«l 4lM^d«4 4^cl 4bttHdl Ail tf«A AirRld HIM. d. 3*lA cIh4 (ildk^) ^ Hld<£ 
Mza hhA d. 3 *uh, 4b*4 Aw A4 PlgilnnlA hAoi *wu Hi«nilA sdAA Ah d. %uhi*h h^«i Alltel 

Mlk d, dU^. £\X> gd^l HLH *lA H8LL Hl«l4lA *^4d HLH d d*U t^4 d.«U H®H^ (ULSlbj) PlhImI 4\ 
d. ad. H4HL H^. VSlDiHlQHH. 
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15 2 : &l$Hnrn 


y.3£)44 tlfti H«lMl mi |A4L3*ilHL PlCHlRfd «UH d 3*1^ 
M^MAd. &. 3HL S&A |4il d«tt MlfiCl d^Qr Wi &, *MHH (fcoiA^H) dtfi ^HdlHL 
wA d. tt.d. WLHllauHil 



3*u|Cl 153 j aneiHdn 



*u$Gl 15.4 : ^nattfn 


(5) (Regeneration) : ^8 <hU HL8fta»£l a>lA 

MH*mMh'L fWdL $l3LidL Alftal dldl PiL 3 L &i|£ dML MK& 
d^Ur &AKi UlA d. £l.d. dlt^l a»A 


(4) A&iiwfrd (Budding) : A&Attl'tfdHl, 
Pl^JUitldl irfUnUll Hdli di$ *U dldl <HR 
(344i) Hi*l d. % m^I«£L F^mlsM Mil 

clHL«U d^ Hisft <*\ d. fcl.d. dl^l 



»>U|Gl 15.5 : AR-lAlttVd 


M (i) (Spore form: : WWllcHA 

*U«l«l«tl M MdWCUHldl qfl HVdd a*AH d. Wll WKIUHA 
*UMi» c£ S cH& d<UHl $<SUH & *U dMLHl didl 0ttw4*iL 

MillA Ml «LLH d aL^jpl l&GlHL ^ ML*(l d«tl 

«ldW.M atf &. &6L ilMnd a*A w^Ai. 

a»U|[rl 15 j 6 : W?d 
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la^llffirl ftith £^Glhc-i1<V) 




























15.5 cuH^IfU HW (Vegetative Propagation) 


<IH.WI94 IIV-M A 3H&4 HVHH4 UrfGl d, % 54d «H3MI94 V 4«tL H«t d. qMltfUita JHM.H 

n-iWlcHl CHLoil %qi i »^«l, M 4 U *A HeW T£tl *H 12 Atf HSL H*tf*W M. 0 Q.-O, H&S. &«UH 9 «mi 4 

*llA d. «IKWI 94 1 MM.H dHWl 9 dJL IfcU <HL 3 lLHL PlAlH *9 PtfiiH (%^Vt) E 494 ARLALHL *lHl 9 *l 
4 VUHI *ll 9 d. Ml PiX^feH G 9194 4 (& 4 lAt 9 Wll *il®H <»te *l 9 rtlHHK hA d cHll Ml 4 & 4 lAMl «tf£{ 
*ldl d 4 «Ha 494 t <*l 9 d. Hd»U 4 & 4 LMI 4 «d hA d. H 212 HL 4 fe 94 %LHl 4 ( 3 H* HS(L W>*U»d 

4&4l4l H^lA d, % 9dl «IHWI94 WHH d4kl 4^ 4l4 i\ d. <181214 4t V4d4 eU<VUHl MlA dUVHlfc 
4tel4l4l Ul4 d«U dlS M-llA d. 



H2I2WI Afoa 



15.6 en.%494 £CAh MiMd (Artificial Propagation in Plant) 

$l$LH UV*H 6ttl HdlAa HtftrlHl 6u4 a l4 Ai eHa49Hl4 *l94 dHWCt (3rM.-t *UH d. 99 <M2»ll9*U 

|(5lH HW d4i AtaWIPU MlA d. <M9tR4 $GlH HW-l HlM *91 %UHI*l ^ d : (l) 4<HH 

( 2 ) 61H4€IH m9 (3) MlAuSL. H4LS M*l«U »j“l M*Wi 4&4 lAL H^l«l4 M«I9 41.49 A<U>U MlA d. 9dl 
4 Ahl <hr 9 flte«a«Q v4^4 tig«u»u miA d. *iUi udl, 4iAai <hl4hl ^i 4 IA4i%i «uh d. m.9 
94 3 G& fA^dU #4 v *uh d. ml ntf[94 $m£l Adi Ate &AW, mihA hw. A4 °s dU*M m94 
h<u »U a.su4 9«i4 ti4A dlA. u.± %cm m 9 4 a H4eQ*u 




MJgR 15.8 : 4*tH 


4*4 



eiMSAM 4*4 (Layering) : H4 - UHL A4 CHL^A 1f4n rt^fir A4 99. HJlil 6WL *uq,4 9«UHl Mlk d. 
a»u«i4 A«u9a <hl 3 lhl 4dKi \«a [^4La hi 4 w.d9i 49 d5 d h 9 P^dl>s4 t92i Mi d. 94 dU4 
*uh d. £i.d. m 9 4 a H ^aa&4. 


ugolHi MVtlCl 
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Hl$Cl 15.9 : HHlA UrfGl 



6h94h ewtaL s&h sirl *1«i4 *i$ih d. w 4*4 
A*l ftfllftfed < 5'«tL HdSHGlHL hr 


*llAua (Grafting) : HL HdlclHL $. <$iL <$&i 
9Udl WrlA AlAA, <Hl°l \«l H a Rdt 4St 
\ai UlM &HLHI hA d. HL <*A <HL a lA A«fl ilct 

<*Uhi4 hA d i AhI A$4»i4 (Ash) *4 hA 
As 9U4 %H <£& HlA. \«l <ttlHdl HSlA «IS 
(stock-%Hi hi s<an s;£l Ah <1 «li) sAuhi hA 
&. 4% 9Udl sA<Sll HSlA HlHk (Sdoa 4€IH m 
H&4 A4) £&UHi. hA d. Hl4d &Hl4 OUH d, 
%»d ni (3 ^hhhl4 mBhl hlh d. hhcj, »ya 6 ^hh4 

d*(l. %n6gH(4*j s , wlcl'i)Hl «U (3H* dR a tl HHHL 

e0&$4 aiHld san d&i a^iAl usih d. hA hhw.GH .1 
^vicu hhhhi<4 €u.A Ah hA h^ihhcu hAhti, 
m MrftcL tsAm 6 tih d. 


15.7 Rt°tt HVdd (Sexual Reproduction) 


KlA JttMHHL A HSRHL -M.4 hAA <*l a LL HLH &, 4^ i «U ‘WcQ.hAA hA HL61 ‘*lcfl.HSl4. KP& 
JWdHHL *PtLEte wAh&AA WhAA dfl % h1«IHHIHL hA d. Kl a [l JWddHl, d* ^ddilH hA Hiei 
VddAn «A A a ll H“Q ‘SPldLS 1 (fcH"t h\ &. HI SpLctLS HL a L°l TrtSA dHL H®H dfli Ail«. UlA &. 

Rt a Q HWddj H£t 4 (The Importance of Sexual Reproduction) : 

RML MVdddL Hftl $LHfcl &. [& a Q. JWfddA SR& idLd(HtW)HL *IA4S C^l—ldl hA d. !&>Q JWdd4 
HH4*U Hid AAHdl hA d. HdWlA hA hMhHI 'tt.lAHlHi Hdi HHk«lHi tfM H^4«ldL <1$ 
«3r d. Ah 1*Q. <H(3d a ld HiA % H^t&d nil rl «LA«l *A SPlA HVdd A^l «LA$l. idlrtHi 

[iL^n. HVdd aA d l 6lHil4 ^PltHdl 'VplAi Pt-tdl &XL '$. HldHlHi Hl^ d. d«fl. 'WlcHl (3^HH>U 
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R)$llri Ota) i^dlCHlg 





















Rl 4 HWHH HdTHHl <HLH OLuA 5HL TflAAA PlPlHrtHi H<Ath 4 OjjPlirL d3£ €1$ %LH &. HI 'fc'APLA (ARlHcIL 
GcAUAhL H&mA [4Ak 'WlAHL %LLll a®HL Pwlil HlS tft d. Kl4 HttHdHL, H* VHH&H 3 hA HL 6 L 
VHHSlH^ Vpl4A DNA mA H4 $RlA 4 HHlA d. ARlAUhI DNA^ HHLSL % **&• 

3*lA HLEL VHHaAhI mHL«H A*il4 ^HlHiftHl VL^H m»HL Hi4 &. Rl 4 UW-l E^PlHLH 

Wll d* VHdilH HlA HLEL V*t«tAH <Am HLH &, diRHtfl $Rldii mHL’H DNA’i HML1L *LHHL mHL'H 
V>«i?l4 W*HL A<flA d. EL.d. HLHH HiilH 23 H^lA $ *lA ^AAlH Uft 23 V>L*i?A H^lA &. MJ.4 
wl $fiLH E^PlHLH «^AAIh adA HAAlH <AhL H(S $RldLi HHlA & duA 23 + 23 = 46 VL^A HA d, % 
H'j'HHl mni'H vi^?i %Lwu &. 

ISA ^wJk HHwIAhl Ri4 >WHH (Sexual Reproduction in Flowering Plants) 
hh*4Ahl Rl4 h4 ^«h4 hw End nAa Ah d. hIekhlhA 

HdmlcLHlMi, ^*H A h* *lA HLEl UVHH *14 telA &. Hl«ft HHW.IAA 
&Rl 4 d4i HluiMHlHL adlA d. HLH HHmIAHL (3«H H\dHL HtfHH <HLH 
^ ^4 HI *lA HLEL VHHAbil GcH« 1 A*HL^ 3*lA $aH A4 

HHm[A HI 1 HHL 4* HHLHHl^ &. ^*LMi H&L* A HI HPl &, % HI 
'JM.dilHl (kH"t A d. ^*HHL *4&L* HLEL H^L &, $ HLEL 

VHdilHi (3dbH Al d. HLEL WHibiL 4nULHHi *uAa MInU (HiA)HL 
mv* Ah d. %Hi Hi^in (hl6l vhhAh) h'kIh d. h^ ^hhAA h^lw 

&m. wrfn d. a Rid 4^4 istei h<K d. 4^4 hA $Rid 
H4Ah 4 RUrlH HLH d. % Hltf«l«tl (embryo) d %IH91 IHHl H4LAII 4^1 \vild\ HA d. HlaH 

HftG&GlHi 4v H4«i hl4 h«H HHmGl 6ch*h i\ d. 

15.9 H^HMl WHH (Reproduction in Human being) 

H'i'H &»(1 HVHH UtfGl4 &HHt»l i\ d. HlH^l 4 WSflA l HLHSO. H^S SHI (^d) Hdi HiHSU 
*l4vd HLH d. JLHH HLHSlA ^PlHL Ud HLH d. Hrfl AIH4 tld &A d. HLHl i2€UA $«L^l 

»lAil hA ©lA^iHL (hAhl) mni^H Ah d. hl4 hl«iaA liltfA AaCI d i »Ia 4 A 3A«iHj d. mul 
3r Hl4 Aa^IhI hA WlA^LHl tl^-HLARHl ?wwi Ah d. djaiHvum 0W4 hA «LL^l[lA tl? 
hlh d. ItzaiA »IailhI hA »Ia^Ih1 hAhl m.Hi’H Ah d. hh^ihl hA *»h4 h^A vhh ftmivii 
HL«l4 H«u 4 IL^Hld HLH &. Hl«a, dlH, H°l hA hA^L HI H5L «LALH &. Ae4a HHd HlHil A4 

hA d H.A 4a HHl4 tl^Hld HLH d. MLA^IhL HiPU H.A ttlA^LHl %£L ^L HA13.HL Hd:m«tL &dL-d 

A d. hi4 iAa^I hA »Ia4 <m4h 4A hRhah hA d. 

^MHAbO, 6cH-l HHl4 tL^HLd HLH SH^ »LaA H.A MIa 4 HVHH Hll 4»H HLH d. AA dJSLLHWL 
(puberty) d^lA HLaLHHLHi HlA d. m.HL*H 4A 19 La444 12 hA4 hA dJ9LLH%HL JLLHl HLH d WlA «\A5 i4 
134 14 hA djsaHvu^ hAA d. djainmi hlvl Hdi, ^fcPUl ^aAhL *lA 3»uPUl 3 »uaI &rH»H a^hl^ *13 
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h\ d. d^<SLL<tVU^l 9L^Ld 3U«t , m4r aRd^ldldL 3UR RRl^ MSI RIR d. a*UH, dl«LM5l *lA ^>d.d.L 

R»l4 %HR ^RlRVll (adolescence) d3B a^RMRlHi *l|2t d. d^aRRl t^PlHld RSll &WRl RIR d. $Rl 
i, dRL RL«l4 <*.% ML^HkS <*-i% a»M.Wf «lil ddRl, M.CRL »l44 HdL«j R^, ^ LM ^4 aA & *hA 
2£R RRL Hl£ «.RH <H.A &. <Rl«lA SUM, *LHR Hll Hldldl «4vd lA d hA V*R <*U€. Wd filial 4 hSI A«lA 

d. HLfcldL Md =dA JWdd daMl ftiia. dL tLARdLMl RJ& RtaR dA d. Rial U'tfdddddi dORLd A*A, 
% [$4 JWdd uftRLHi mm&R d. 

(a) ^^4 H^ddrid (Use mala reprodMrSive system): 

d* Jttfdd dd»U -R **MdAlMt GcM-d AldL (RLaiL dA ddl 

CHILLI i $ VddAWlA $<Rd4 V^Rl ^ML Rdd i\ d A «Hialt4 

WRlAtL RLR d. dl UVdddddi t^FU, $«L ilR«fl, dfa^Rad&Al, 

\jjfc«u[^4, ^fcitLR, jiL&aaft. hA Sim %ri *44 *pu&u rir 

d. *Mr'L dlAfifl. *ULAR 9k0l d, % dl HVddAt4 6cMH. 

A^ d *4 •Mcfl.R dd:»lR l«44d4 aid h\ &. ^tRiL &4R 

a^dl4 ddlVfl dl<$A dLAfiL Ml^HR ^RSl AlR«tl>U aA&RLAeil 
4 r d. ^JAPU^ dlHHld ttifcdl dlHHld A*dl 2-3 °C 4^ dlR 
d, % ^silRdL Pwfei h£ vs4 d. ^PUh'l 6cR*d RAeu. 

^AAl4 ddR dlA d dA a^iOUHR dfeAlHL Rdd MlA &, %A 

dfo^MSldRlAl d^B dlddRlHl dlA B. dft<JMigldBLALRl4 
^aaIrL a!4 duflHL ddR d4 $ £A ^arl[^4 a 4 d, % 

»tplL«lRHL4 a»UR4 ^Cllfe4 ai«l %ULR d. d^ A \d^ddRlfe4 
d^t 4 «ihir d. a^AULR hA 4^2 5 LP 1 , ^«ufe4 RL«l faiko. 

4r d. ^AttLRdl aiR %AAlRL4 aL^aadl ^ »ftddL RRll 

d W^. lil^e 9U&4 «9LLR «1^AIr 14 aiKuHadl rRi% $, % d% 

Vddl&rt dl^l HdR ^ d. < m4r anioiH &*PtRld d^ Vddfert HlWcl ^AAl4 HL6l4 RiPlHL IMd RIR 
d. 

• ^AAbilA ^VddRial KlM d^B *iL<nMtcU WWi Rdd RRB B. 

(b) dl UVdddX (Female reproductive system) : 

^4 HVddd’HRi HiPlS, *mi&4, OKHittR hA 
MlPlRLaldl aHL^tL RIR &. %44 HVddd^. ^R Aidi R^ 
vt^l d, AU5L 1 

• clHl «ad RIR d 5H.^. ai44 ^tt PlAia 
RLR d. 

$. 3*1>JIAR =bUPU &t4R a^dLHL a^qAea 4 r d. 
*R^Pii4 AL^ aRdAlR an.Rqi &L 6cR-d A^RL^j dRL 

d^lVd adA 4%^^d «M.4 r a»ld:%lL44 «IR AVll^ 

RSL d. HiAlRHL <k HiRlfe4dl ML^la d. A^L HiPli 
3>U^[A 15.13 : «44 UVdddd »L*t *«Ul*la d*fl 44 5H.A rRrar a»U44 ULkl a%rl 

fa^iici Mcl ^eiialgg 



ij^UtLH 

\d«u[d-(l 



gift 
\p<ulM 

glVdd RL a l 


*u v*hEw 

3fiH|Efl 15,12 : ^r 4 W^ddd^ 
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Hll a l«uA HlAll d. H4<Ufe4 HAPUhIA HAilA^l SKH^lHHi euS Wl &. HS«uR4dL (3U*dl HPIHI 
gill Hi&Vi ASH. «U.H d. HAdlRAAl A«4 «ltf Ai Ml^HH *lfl &4UL ^UldA il«l<4 %«U HHHl 

ufraA d, %A 31<4 <lh a&iihI hA d. aRw *UAh4 hA hlM Raw ai<Mkn*d «uh d. *«ihm4 
4A4 2UtA stUu d4i HL«lM<UHi HlA &. H^Sld dRiALHH WdL HUddl ARhiAhL ^ &, % RLM 4I3.L 
*|aA 4 A«A d. 

wR Aa »Ia 4 *4 d cHil AaPU a%Cl HuftdAd. hs^SaihI mA d. wu\ hl »Ia 4 djaidvu 
%4 UdlA cHl\ HI HH&UAd HS^dHHl U&HAd Wli <L3 A4 l &. ft H&A Aa *UPU A* Hd£lH (3cU-t 
A d. HdAlH lAPldd dAHL UftUAd «UH &. *&l4k WHLHH fcAAdld «^AA APlHl 6LH6L «LLH &. A&d 

h<4*ih 4 Adiewi vuud «uh d hA Rdiivd *13 ««SA foil AAdi Aeu «i Wl vwi hA d, %A 
=h<* d3b 41 <v*wlhL hiA d. hA hA a i<Hl*iH4 4 <ua. *A Raw *&<h. Aaw A44 <ia 4 $4 vwi4 
HfetA hA HidKL «4 *hl 4 Ana A«iA d, %A vu§ dib AL«ih«uhI hlA d. HLB*wd, Ahsl hA haihl 

H6lA4 HIU-4 HI <$Rl^ CtLRX *UH &. Hl«lA4 dd dtAdl ^fl.4 RAW a LAfo.HHl *UH d. Hi Hl«lA a l<4*LHdL 
^dL^dL aHHtf ttiWddl uftSlA **4 d. 

15.10 *44 SRlA 3U (Menstrul Cycle in Female) 


wiA 10 A 12 qA(d£iii<wu)4 «uh dill, hiRuwm. *an d. wR Hd:*aA^. 4^1 AblA h^hm, 
hA d. t\ 28 Aa hRUM. Hi£lH HiPliHLA Hi«nR4A »JAd ULH d, % HblHHId dAi Ht«lH<UHL 
Hi«t d. HiAlHHid h4«hl, oidiknA he* 4 Adiei <w.il hA d hA jR^RialhIA CH*IH d. 4=1 HI 



5HiSl\ Hdld<U 
Hl^ rlH* 



Hl^ld 15.14 : 4U&AMUI 


dHii a L<HSuH A Rid HiilH ^aiddL Hb flMl* «UH d. A A Rid H4AIH d H^l A Hrfl JPUiRlAlHlA *U«l 

uil h* 1 «iM oloiIuhA hwA A«uei H^l ^d haAh APiAA *Ad*a«i vis'l Hdi* hR d, 

HLRiA*ad dAi HlHHdiA hR d. MiRiA*uq. 3 A 5 Rdw nb d. wR HiRiA^Lq. \?l «uh d <h& 

a l4«LHA H6*4 d«UA AAA HHL«u 4 U^HLd «UH d. M Aftl Al^d H-iAlH ULV1 «dS *B. A A®.d HiA 

HLVl d *UH A, AAA HlRUr*Ud *UH d. £* 28 Rd^l *A4 HlRUr*ad «IIH d. *4 3lAdA hA dU^ H^. 
*4 HUll 50 «l<4 Qn^ nAal dul HlRlAWd ALH4 HH *UH d. HI ddASlA *4 a LPlHl*a A*«u 4 «lHdl 
^hi« 1 d, %^l ilAAa d^b hI«ih«uA hi^ d. 


aggqWi ntsici 
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15.11 JflfiH VtRCH (Reproductive Health) 


‘ttAl.H M.ftHAHdl4 t&Hl 44 mA APlA & MA A tlfoAl HLHIrM. HL«l HL^ &. MlU5l $4 
4A HAil A4 tlil^ l MLH^ trfll MHHl Hd Ml 4& VHlH&lft Hl£ A»Ul & ? MlHSl 4 Ml ^tl (AiL 
%tl %U dSllHHi tJUA. HftHRdl HOHIhMI St=H AVlk mA Hit HdldJllFd tHl8l Ml«tl *B 
d. jgH-frilYd MUdlMM-k tHLSl H*AUHl«Q. Ml«£l SB &. Ml HRiSHGlHi MIUSLL HI 1 t|p. ¥ ^&a. 

hAI •w.h d. Mimi 4«i 9ni mohih aldi 44 <gu Hi=i[«ft (hl^hh^I) <hGH*Q. «hGHhL $«utf 
a3t d. Ah i # 44 ohGHhi WIm. hm£hL mihhM Hdd hlh B. AA ilA^Mefl. gidaBBs 44 (STD) 
aAhIHI MlA d. Sdl <A£R.Mi 61*1 Hdl 44 (&ai UHlftd) Cl4 #HL i 4B4H mA oHhIRhih! hhiAh 
HIH d. |hIAhI MilHH 4 aABhiA AII& 4B4.H HLH d. Adi \HVddHiakL aA'HHllHL #W. mA HlHl-H 
44 (ulcer) HIM. d. aiklRm AaA&HHI (Neissena gonorrhea) dill 4HlftHl HIM. d. %Hl \Httdd- 
Hl»hi 44 HIH d. H.A 44 H8lil HAIH &. AIDS - ^Hd tf^dUfottH^itt MIH«L(HIV)A Al«t HIH 
d. AIDSdl M.4 4 aHLM i fr^dl 1B4H-4 Pl-ilH d. AIDS 4 a a[o{k 4»l B. AttSL i A SlfodL uClALHA 
dH.A tfui UdkB d. $4 tlfo dH<j M.^ d mA 4h (44) HlA WL81 JllVl A4 tlA^ H«(L 44ai ttPlHld 

AL-ilHdL &HMl a l*fl. Ml ilMdl $€114. Hdl MaAlHHlHl ia&A m 3. Htt HIH &. AIDSdl &M.HR HI£4 tHlMl^ 
HtClHdAlA Hl% d. WHCMl Hia[uk AAH HlHH'Bld AIDS«11 A^ hA A Hit’ll AL*iAHl Hl4 d. CHlidHl 
H81 NACO (*Ul*tfil 46^1 A-glH ^Idl^tK) till Uiaitcl mA HVdd VUW. IA.il UHlAd WilAl^l 
Hl-iHlHl MlA d mA uai<ai3*il €lHlH d. 

HhI‘UHI' 4 HOUM.dk HLoltik Hdd WlM. AL«l d. OLOlkw.L tlPlHM rHi VUWH 6u?. Hlil MH^ HLH 
d. Ah »dl, Jlaid^ (aicnkwil) M2AIHHH1 H8LI ^HUML d. Ml AbglilKM. H^iClML tHLHA ^IA AlAdl H8L 
Hatlni Mallard A^l tIAlH : 4 a H^OAni MlBlA Md^l4 6111 ^fcil4A IfddHlolHi “Vdl M2AlHHLHi MlA d, 
M 4r<ad Htf 4li dlA. Rim (m. A14.H MHMI HIPihI Hdtl uAq.Hl«0. (Diaphram worn) Ml Ac^ HI H$ 
d. 4® AI^lAKh HHIH&A H^tAni, ^0. <A HAR4 aJMlMki &H«AoI A\ d. 4 till &Hl4 aA«[lMlHi 
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HdiHldl’j 4iliH3l dA% d, % HSitH^ 6dUfcd hA $6K ddl led d4. dLPlHloWl ojMHL *d4Hl64 dnA 
d, % ^M4 nwi h\ d. 4$s> H^Ct oi<Hkd4 h«. oi^HdCldi (^lH-i) dlw.1 (iucds). %4 l noicnlcRdi 
Heimi oichUihhi iW t \idiHi hA d. m4Ri HHd&di u^IAhI ^hh'l *j£dife44 di4 <hri H%HRdi 
«& <*4 dM u i4 hA h 4 iA<ai h* 4 4A 44 IdiHi hlA d. hhi 4A ^*il4 ^^-h.hlolhl 
€. lH<a d£ Hidl d4. HI dRdl dH<d4 d4i Hl«lHld &. *44 HM11A44 dldl <HRl Q i4, 44 IdlH'l 
hiA &. hi n&di e^^UelHl d*U Hl«iHid d. hi hBhi h^IhA hmiIMhi nA«idi neiiA d. H*dRdi4 
d<fj(cl 6RI Hldl H^Rld [ddfel i*dl4 HlA &. SRdRdldl (3dd|oi4 HOlHLdHU %1 i4 «lild &. 

<Hlil dH a»di ^4 6d9dl d4. fec-lli <M ^HJllKl d. d.4 H<gl H.LC3-4 H6lA(HHRll4)dl GHdRl iA 
d. 4 ^4 ‘Sf-Hdldl Ad 4 H*H&dl i4 «. i*dlHl HlA d. TT-WU HdC-ll Hl^li-dld HRl dlHdlA Q^ldcdl 
iA &. i"dl 9j>MduA iR§l, HHIW Hl«li4 ’fcltclHHl'ilHl dSlil Hd^di &. d'tfdd4 dRdl 6RI HSSJdL dd4 
dHdldl ctHlil iA &. <y-H hA ^j. HHUil d*A4 W diil iAl Adi i?.^ PlHdd A 3. HldddHAdA d4*l 
Hdi &A d4 *4 d. 


dA 4 ? 

Hi <* ‘fcltddl ddl HSOdldl (3cd(d \A H3S>dl44 did V, %A Wd-t id d. 

HSPdl 4iH*Hl iniH d, ilHil l Addl ?RU4 §U^Hl ^4 did d. 

^iSpcidl H^dcd HR [H-ddl (3 HArQ. d. 

H®dlHl H^fdd4 A ^ H«[ci d : (l) H^loQ. Wdd Hd (2) Ri4 H^dd. ®4d H^O. 
H^dd 6 %& H«[A SlRl did d : (l) S<Hl^d, (2) HdHSd, (3) ddH^d, (4) il&ilH^d, 

(5) dld^dtdi H^dd Hd (6) 4w^(dHfel. 

[cioQ. HWddl d'ill ild&l d. HdCrlHl ^[ddli [<H-ddlHl, [dSll«l [AAddlHl dldld^ldl 0Jid4 
^iRd H^iRld «Ud d. 

^Idl ^ Wdd <Hl°l TgsWl Hd ^COsH^. &, % ^ddildl d^lA d. 

d* H^dddHHl ^idl(A4, ^iRLd, Hl&2 9llA, \WddHlH hA RlMdl HHldSL did 

d. 

HlEl WdddHHl AMi, Hidlfe4, OKdUld, 4dl dl[dHlA4 HHldSl did d. 

°l<Hl?ld^ HR-j <W4 HW^ cj4 %ld d Hd d Hid ^RdllMl d§L [A^llS Wi &, % dlPldld 
6RI HdR dliA &. HI Bdl HlRliHld d^Oi HRlHld d. 

HlRliHld4 dBdl 11 28 Rah did d, %d HlRliHld i^ d 

Hd(d(ddHd H^RlHl : (l) HdHd d«(rl, (2) ^IHldRli H^Cri Hd (3) HW.Bdl dsild. 
R-i^LHHlRd H 0 LIHI oD.4R.dl, 4K4 h, Hd H^siH d 
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1. HdU UM Hll 4k. Hit'll PlA<4l»M HlHl &K-H H%1£ bk : 

(1) hH4 hwi d. 

(A) faRre ilHl^ 'atii'si 

(B) HHl HSRdl HSDHl JIW A H«S<[cl. 

(C) HI HSlCl 6RI 'tffVMd &ct %R4 Hdlcl *l£l «UH. 

(D) HI HfStdHl Hi i*dl HHll Pl^Hl WUfax, dlH. 

(2) 4k HIHC-UH14 Hi y.®q. te<Hl<tfd 6RI JlVdd AWJ, d4. 

(A) HH1.HI (B) K-UO^HIRhH (C) ^(%dl (D) *kl4RlHH 

(3) SPHd HUifl. Mil WWH d... 

(A) cnGddl HPllA y.®q. WHl (B) dd4 (M4 ‘SqR.Hld iJjQ. i*Hl 

(C) 'jQi W»l4 WHl (D) 'Klt^A ilHH Mil Mi% well 

(4) H^iXlH m><i % i&ilH^d Hgi(M W-H b\ d. 

(A) H4<Hl (B) 4*6 (C) tol4RlHH (D) dlt^l 

(5) *R«l Ht^iWk JU«iCl %Hl ^44 d Hd 4.61 Hl'iO.HL ^ d. % HTfdd H&4 H6lM b\ d. 

(A) feoilVt (B) ^.W^PtHfel (C) i&iRltfd (D) HHHid 

(6) 4*1 hAc-UHI. 4 iHl 4i H3PH 4w^(dHkl (SRI H'tfdd i\ d ? 

(A) «Ji* (B) HldftHl (C) fcHlHClHWRl (D) 612121 

(7) *Hl*RlHl*RlHl H&4 Wdd H-fjtd d. 

(A) MHlAHl^d <H ilHHl «ldl (B) drjjHl^ Hid dldl §iilHl Hdi 

(C) ilH-j (taWd HSU ilHHl Hdl (D) 44 WllHl iRdil^ Pldlsi Hdl 

(8) itf C-ftc-lHl Wdd hRrQ. HW HHHid HfillM HLH S ? 

(A) hMhh (B) wiHt4ai (C) hu^hIRhh (D) %hrIhih3.i 

(9) Hd*ulrldl Hili4 ilkll <HRl (£dl *J«l ^4dHl £Hl*Ull 4 h &) l £4 (3HHlH HRlHSL iVUHl 
HIH d. 

(A) «li (B) HlHld (C) A€IH i*4 (D) iRdil 

(10) hRM WddHl k Hd(c4 HiHRHl <yPl4i H6l4 Hd U&l4 SUSlRlidl 4 h dA ^ i& d ? 

(A) klH (B) 4IM (C) K-UdH (D) VR£l 

2, 4Adl U*4dl £iHl (3tR Hl4 : 

(1) (A) (ckO. Wdd i^dl dlH 4 hI A HISQ-Hldl did HlHl. 

(B) H&4 HWd i^dl 4 h 4dl H Hl>i(lHldl dlH HlHl. 

(2) H^l4RlHH H4Ccl SRI Wdd b\ d ? dlH HlHl. 

(3) 4«4 «ldl HRkQ. H<Vdd H^ltcldl dlH HlHl. 
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(4) 1. 2. K-UaiHlKHHHL *lRlo(l HW H-Site^ dlH 

(5) ^C-llHdl tfUH'l HldSHtei HWH M.^% dlH ?HLHL. 

(6) C-flfrj. ddSHlxldl (3 c 1 M.L& t 1 Hll isS g&W. ^IrL l<H.iq=ll4 U-Site (3U%>lHl A.HIH d ? 

(7) &IHMH H«g|[rL 61SI £<Hl4 HdSHtedl A dlH HlHl. 

(8) kih *ssq.i4 h<s<IM £<ai4 AS hsl A. Hdsutedi din hihl 

(9) ?dRl4 lWdd4 teRH HfiiteAldl dlH <h4. 

3. -TtAdl Jt*dLdl QtW *UMl : 

(1) (A) 5h[^L0Q. ?hA [SloQ. j^dd qaA UlHld'l d$IAdl AHL d ? 

(B) 4A toiAc-u sisxAhM ahl si®Ai RM Hsite ?h.A $hi ?hRi 4 sisi w>w k d ? 
5H4HL, [AeU&Al, H^*il, dll^l, tet^l (h4Al) 

(2) ^diSltfddl. *l<4 dA ^ isSl ISl ? A Hl^G-Aldl dlH 5>UHL i $HdL SlSlSdl CHrA isHlSA A^l 
hlisCLhl dqsi^d ulA d. 

(3) dldSUlxlir Wdd 'A (kl^A Sited SmiAl. 

(4) £ft.H SlA HdSHtedl £<Hmi4 &IHK-IH £SHl4 H<fi([d cuM. dHlSl WUH dlH[4Ul=llAl Hl^[d 
Sited 5HIHI. A HdSUtedl dlH ?HlHl #4 £c-ll4 &IHK-IH *rSHl4 dlH d. 

(5) (A) k d ? (kltRigl =HLHl. 

(B) $4 kllHL Adi k 6RL did & Adi Ai (3HHRfl. ^ 

(6) HldSUtei WdddL ?d«i ^ dlH ? 

(7) d4 HLd^l HdSdte ^4 HdSHtedl H§Wl4 M SlA (3 ^<hA d A SIH'mi. dHlSl W<H 
dldteCsiHlAl ?HL|[A Sited HLUL. 

4. 4Adl UMldl &HdHlS (3dS 3HtHt : 

(1) tecHl^d Hd W.'VAS'i 61S1 H^dd iSdi Ais Sl®H^ did 3HLHL ?dA A SmiHi. 

(2) d^(HL^d4 3H«[ qiitol. 

(3) ^>IHI H'K’dd sS U-Site SllSl dlH d A Smi4. 


ttgjciWi wnrctci 
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*HlGjdf£lScfl ^/IgI Scsifd (Heredity and Evolution) 


HldA W4A tflA Is ®dd HSDdl hRM 1 Ri4 dSilM MWI A d. HI dHdld 4A dHIH 
d4 AM Hdtd Afcl h\ d, % Pl<i A4A H«lA Hid d. TflM Hdld [A<iAlA Olid 4A H«lA AS «3r 
H*il AdA H«l4 Hlddl d4. 4% $l<A.Hi iAA dl tli ^[A^ 'toll'd ^GAcd Ad &, 423. I 
t\b <4d4 Hl«lM kc-Oi [ARl'e SWlftl 6RI did d. Hdd Hd iPlS 3 r$r 4 d&dl SiRl, ®dd y.S2)dl (36.HOU 
%Hl Tf (ACdHdl WlR d. HI Hi^lHl dA Hl^4$Lidl, (cH*ddl, R-ioiPl&dd hA Gtf'ltAdl ^IdlAl (A$l 

HOdlH 

16.1 H'tfdd S^tHdld (AndlAldl %l5ld (Accumulation of variation during reproduction) 

Hi °g <*l(A4 <dBdHtHl (3aHd4 HHHLddlHlA RH-ddl iA & % HS2)4 hI dldWlAi JWdd l hRM 
HWd 'Adi H«l4 Ad Adi [H-ddlHl d4 Hl4 'Adi H«t d. % H.SSJ'dLHL R-i.4 HWd 'Adi Ad Adi. 
W2 Idi-ddlHl Adi hA d. HIHA 'STRIA 44 l &4 dttddHl Wdildldl IdHRllHL H4kft4 dBdl4 
hhiA*i «hh d. nAfoft wPidid, M4 d=4 <dGAiRft drj, Adi4, ddi diRdi %idhr4 GapA d, % RHddidi 

^d$Hd HlHR $ 4i ^tAdl <*lGdHldl SUVSfrti (A-ddl (3cd~t iVUHi dfelH d. HIH ISd'l 'ftiCAHlHi (fc«HdA 
HI h 4 RH-ddlAlA dldld^lHi ®dd *Adl4 4 $%r 4 di *A4 d4. RH*ddl4 H£[dA HlHR $4 $4 c dGdHl 
$u $a HiRdi c-ikA A<aA d. qwidWHi deA <sri [ck*ddi4 dAa4 «uu (3c*i[ri4 uRdi did d. 

16.2 Hl^dGlidl (Heredity) : 

Hi^dRiidi AeA swusit-i ^4 hi 4 4© AM d^ nidrd. ai.d., dic-d iS^i ^ 4 Adi Add4 

diCil (3 ^<hA d. 4d4 oiejgQdlA HlA d. HI Hl^dRlidl4 HlddlA swift d. 

Hl^dRli Hl(A4 $(Ad H4ilH l iRldUHi 4d d. iR-ldUdl [dild iid AiSd HSRdl ft»d»U did 

d. HIH, Hl^dRlidld “Pl<l44 HdtclHi 'Hd'ilL’i ddd” Hddl “fcli =dGd4 dddl P).(jALA Hld^” 
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6RI < a ll>*ufart if^L tlMH 3*4 [&l"tdl 3* faaHdi ^Pk*Wl hi 4 d 44 3*t&Hl3l v*Chfaeu 

«an &. hl4 <*4dfaeu4 3*a^4RiAdi [cWdi^ faatM. 4*k d. 

163 3Hl^«iRl4 <H4L<Sl (Inherited Characters) : 

a®4 *h 4 4cu4 %GHt ewial* 4A *t^al d ? mlhsL 3*h $4 *iila* 1 <4 d. 

3»a^4fii4di a\\. euufrfl. vwt 6*4 <w,fa, *Ul 6i *£l w* d. An *h* A hsl 3*24 d % v 

%idfrl3»lL cLHdt Pt^3*H4 %l4*U. >J<*L^CcL d«IL P)43Hl«fl. $6L Ui1l4 «l2dl*. IftrddL 4* d. HM<VLfcfL fa^6L 
JtHLSLHL fal-tdL fctlfa &. d* Mi$kl PiL a LHl ewisil^ <UM. M H «ILH & *4 3H.0HI31 Mini. 

4*i 

164 *4^4 $l«U (Mendel's contribution) : 

3KLH& *WieH^ fcfo* & ^4 RlW.L HML 3H.*. PldLHWl <toril 3ML44 3*4 3>U£lM 34*. 3*4 ^6$tH 
dill «UH d. *HriL $€H dUl HUH Sfa, $RtctU, 3*4 d4 UdGl 3»lfoU«lHL 3»lfa d. Hl4 *4 

3 * l 6*4 etta. <**. FbjaitHl H<Hl<t 4i«l 4 r &. 4 Mtfl ^idCtHL 4qi R«Ldl 4 ? 

Jl4 a l R2U8LL (Pisum sativum) M3. 44 34*. 3HL^4Rl4cIH 1 ^»R [4l4 6W.L«»U. M*iL a WL R6l«[ dfti H a Cl3UdL 
R21SUH1 U%l6 a Q. 44 <4L6, *.-.$& :ba<j4RL4dML 340RL31 HI* *2014 faCfaLPlM OOSll %RL * StRL MlS 34* 
43U t$U, 34* W4C-Q. * a lHl fcO, 4«l 34* HVPttl 4% 34«fl.H 34* MIclH fcOHl «H R** fait M.44 
3LL* 44. *«*& WL* ®3U ttU (TT OWLfctlrtL tolActL DNA)^ 3L43SL RLHH tftj (tt OMlRl4cU RRIArtL DNA) 
4fcll (F,) H*IH M4 HHL ®3d tlHL F t ^4 AtfHSL ttti <3LHH i H4.H St^HL VU »l4. 3»a4 3H.4 
3* *UH i ^4d 3*4 V fa<i6IAa <«t«U H«4. WL* Fj W-W*l 43dL, F a M4 iseU4 tfli 

(25 %) ^ k€ll4 StatL (75 %) *IHL. HLH F, fa^HM 6(aatf hA dlH-tdl hA-U €HKiL q.L33U a Ld 
*IHL4 ^.Tt tf\ & $M 3*A v Q[3 u54 atm 3*t[^«l4d «l4* 3W«W. 43di H®q.HL 6*4 6l«La4 

<* H4€l «U33a a td *UH & % dHK 3^,*l«U l&Wl dltS «l> d. 





St»U (9U 4PH tsli 
p>4 


<m v Sfeu fai 
(F, *41) 




_i i_i 

S&U (75 %) t 43U (25 %) 

(F,^) 


3>u|fa 16.1 ^ *4344 3>u^4fa4dl 


«ril^(i^l5dl wA Scsilcl 
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HI hAh d i GtHltfd'l eittft Hll IT HHHL T t vAAllr HA«l WlA tt *4d HHLiil t$UA 
HLHddL H&j. d. Mhl W>&HL irAA A $Ad Ai °S ‘X’ vAd t$UA G*u£ H& ^idL d. Vill “tt” vAd 
H4RSL t$UA HLHddl HL& V^H d. HIH “T” ^ HCHL4 am d. Vii\ “t” M.a«K^ dm d. A-.i& <4% 
hAhhL ttUdL ^.L CUUA HiU *4. %HL ci^L 4«ll hA »il«l HLSIVU AttHiaiL HA181 4UU hA 
HWUl 4.V HiLHdl t9U iuA *4 wft Fj (XHH) AHA HHl V t$U 4«ll hA »il«l A^dL ddl, % 
d l H«u hA oD.«l Av =A h<hlA am. d. °s*u\ f, AHdi tsl^j w-sad iiLHdi Phi HntoddLuu tfts (a^A 
4«u hA A<a Ahv dku hA dwui 4w“u tta) Ah* dHt iWtedHLuu. t$U (*U<A 4«u. hA mwul 
4** Ad* etldLL hA A«l A*) GcHH HHl. HI &AA & i 4«U/4«ll A* H&dL ami hA A<0/»*mSl A* 
H&dL eULSll ^4d HA HUaLL 3 Ld *UH d. 


iftuil aiim 

YYRR 


X 


4 kl HiHHSI 
yyrr 


4«u 4«i F x AH 

YyRr 


Fjdl W*jA : 



YR 

Yr 

yR 

yr 

YR 

YYRR 

YYRr 

YyRR 

YyRr 

Yr 

YYRr 

YYrr 

YyRr 

Yyrr 

yR 

YyRR 

YyRr 

yyRR 

yyRr 

yr 

YyRr 

Yyrr 

yyRr 

yyrr 


4«u 4«i : 4#u HidHii : dUu aik.*n 

9 3 3 


F 2 generation 

4«U HiHHJl 
1 


Hl£[rt 163, : A ajiti ift&A *Wd Hl^dKlAdl; A*A 4 h hA HlAR 


16.5 HliiUHd $WlA4 hImohGA (Expression of inherited characters) : 

*Ad Hi^qRiSdiAl *Ish d. vAA dna Shi ah^ui HA dHowl AfiniAeu. Ah d. els *AdA GhAh 

[ARl* 6 H&lidl 1A&d'i H*Axil AVU^ d % HldteUdl H^UHid 4VU. Hll TTHlHUi & AHd i4 HA 
OWLtelAdL'i [Ah-HIJL A%4 ^ ^Al StdltfA ai«[SLAdL dHi €L&A. HIH>^ ‘W.sQ.aA tilA Is Hd:HL<A 

tsA^Al iQjA iX d. Hi*tl t^liAl iGsA hiHii AASd Hd:w.LHAl hwi hi d. HdSdmi a*km ml 

Amw Hst^di GcAhaAI ^ Ah d hA GcAha^ wAhsi dnahI Aas^i «w Gh* hiA^il vAA srl 
P in^Ld Ah d. hlA h^ A hlh d 1 GAhA^ HjAhsl HintHi hwlA hlh d hA A HA aiA 
*H, HdtHIH HdlA d %4 ttlS GIA HLH d. HSd HI* VAd ^ 13 HA k HdL HU91 Al«iftHHl«Ol GA^il hA 
d %4 Hd:^9UdA HWL AtA HLH & hA ttU HlHd HA d. HI «» HA ?^A & i CUlA trAAdl PlHdeL 
A#* Ah d. 


16.6 Rfrl PtftlHd (Sexdetermination in humanbeing) 

dHtftd Rl^dl PlHHd M HA ^ ? 3^ 'iJlCAA Hldl Hll ^61 3ffcL HH^A HfilAA GhA 3 L 
i\ & hzaii HLdLHmdL AL« %HL l G^OtUHLd Hi HlHLi ilA & 5&d tfiL SHL G«9ldLHLA »^LH d A Alia^d 
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Iq^iigi mvi 
















mA d. Adi HA4 (Add did & l &l44 faAa<i MLSH dA i 
HL6.L diL feeuA ftQm. uiiflML %di 1> aA&i Ah 4 ‘sad m& 4 
«l3r d. ML Aj^ld A^. A i ®PL^ IA*Ldd < v44a d4 Ad ttdiA 
HLddHi. ta iEcl 3 Lrt Rfr PlMdd *4d filial PlftLd dLd d. MLH, 

odGdPld WtAdl I&>1 PlMdd4 BdlRRA (SoiPlMHd aA d. 



Hldd4 KolPuHHM. A»K£ll GdA MiA<HL *44 A\ d, 
% Pl^A 6LAL adtA4 dLAaidd did d. HLddHi 23 TfU 
ah^ 4 MiAeu. d. Ahl4 22 “AsA l[^4 aA &. *§’ ha hA 
HLtLHL 3 Ha«1M‘l 4d d. HltLHl 23 4 <U4 dA X K4 
vi^4 haml 4h d. *ttHL 234 ‘Ahl M vi^h44 ^a 
AO ttfcpl HL&ldl X AH*£L ^ 4d d. AdL aH*Wd Afedi 
dldl 4d d %A Y aA d. 


ML§(A 163 ; HLddHi [&>lIA*ldd 


Hia so % 


50 % 


HLfcLHL M.HL MSA\ HlHl 4d d. fclA *Kdd &LHL 22 

*U 1[Aa VL^ mA 4a x K.4 vi^il 4d d. ^aaihl 

4 HALAdL &<H"t did A. $HldL 50 % ^44 X K.4 AOWfcd HAlA d. WlA HlildL 50 % ^JJrAtHl Y 
RL4 Vl^M HAlA d. *&dlA X wqpl HAlddl *^A4 M4AA #Rld &\. A44 [ASLH HLHdL $RldU HLfcl 
dA d. WlA Y AM^d HAlddl ^AAl4 M-SA^ *«w aA. A $&dU [Aalh hl4 ha hA d. 

Hldd4 Y A<>K£l4 dlVft dA^Cl Hl£ MLdldA d. wA A&dli dA d mA M<A4 RAIH did d cdlA 
% TfddPlil hA & clni [^.ndL < A«U H«l4 d4, 'Jfdd Pt<i d^lM PlALH Ai. 4 5»UPU4 ^dl UjAtoi 
*UH d. *wl ^t^cli-i Y VRJpl HALddi 4«i, 4 VddKA fctH mA d. 


16.7 SrtSUA : (Evolution) 


1{*4 HA *ub»H HHISIHI [clRH HALA4 HdAM.[rL M.L?(1^4 Adi H«l d. 5dl 6 hAW. ^dAl«l4 add 
a 4<HL ’idHlH: JUSftdL 3*l4A mGh aA d. ^.*4 HA fiRHdl HAlddl add ddWCl 3*lA Hl?tl»4 3dRrLcd Ha 4 
d. mi <d4 hl<h44 mphlai adRaid4 mMi4 *an d, %A '&ciilci' a 4 d. GcfclGl m, \«i ABd u*t 
‘tfdledA’ %4 H012 AA^ i ^«4 *IIH d. 

(SrftUAj HldlHA %H*4AA*!1 (Primary explanation of Evolution) : 

fold ^ d«u %iadldi aPia Pi4?i4 haia d, % MEdtd HAiddi juhPia ddwCl34 M*idi iustl?4 

61AL *dd M.A WMPld SlLHL WHHdl $A$IA ML i. ifldL H<?L &. MIH, 6rir'llAdl aA«L $A$l4 % 6LLML d^ 

%4 JUdPlA ddwlrl mA HLSlaAni did d, % d4 ‘JfllA'i PinSsi b\ d. MIH, SciiCl sA add HL<a4 hBhl 
d ^ hihPia aa44 wla 4 ad4 6 «hRl ntf chla4 hl 4 d. ml mhl Ma«i PiPLHdidL«u aa4, % mihsIL 
«aA ■Adi hA A, £4 <3^Hd iseuA \A*A A ml ^*4 ha aiMi and Htki addL ddu A44 d*il d. 
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SdlRfd Hd Hl^dRlA SUftPilAdl Acquired and inherited trait (Characteristics) : 

6dl$d <Hld(jllAdl He'd H®44 44 CdldCIlAdl % Hl^dRlA d*fl HHj, Adi PlAlH qirtW.Wl4 d.[cl&dl- 
^ ddl did. 6a. d*U oyWUd AR§t <Wd4 d4 d2l&. HIH <Wd4 d4 d2lil 4 ojJHHllA *114 d, % 
WH Al4dl DNAHi $WR A& HA4 d«fl. HIH, <Wd4 et5lil 4 SlWlRlAdl d4, % <^HHn«fl. 4M H®44 
<Hl& 4dl4 Hl^dRlA d4 dC 6dl($d C-UdtelAdldl 4hfl 6atR8ll4 6«4 irHL^S oAfifl HsWil Hddl Hldd 
4 <&l4 & i M 44 d*%, Hddl <*4d CHIHl 4l<H<4, Hddl HgldlHl dd<H d44 &RA d* HH^ Hddl HA*Hld4 
ARill 4kl dd TTHH^ dL^ HA^- HI HLdd Hl4 6dl$d HLd[i|lAdl4l Hid 'tf’Wl d4 Hd HI CdldKlAdlHl 

44 Hdtddi 6d4 Hlddl d4. HL^ ARISI 4 6 i AAd % <Hld[i|lAdlHl 4d4 =Hd[rLHl Hl^dRlA <Hd & 4 
H®4dl '{fddildldl <*444 £*AR Wdd4 H&dl SRftdld did d. HIH, % £*ARl H®4dl 4dWdd 
HtoildlHl «UH cl ddlclHl 6d& Hlddl d4. H®44 fiiWlISlAdl 4 DNAdL 3RAR4. AlHSl HRdcdHl Hldcft 
4d 44 Hl^dRlA CdldPIlAdl Ad d. 6a. C-UH Vldl <HHn4 dHft 4 4<Hl Hi&Aldl Oi'lHHHi *44 ddl. Hl4 
<Ht l HW &*(4dld WddAlHldl <53444 VI dftdcid 6^<Hd d h4 <4c-lL VLdL HA <HH*1 C-U<H Vldl 

<hhh4 h&4 6$<h 4 d. h4 <hhh4 <44 vi 4 hi^IRia <aid[§iAdi 3, % 4® 1144 6d*l hl4. hi 6cAit44 
H(ddl4 4<J 3. 

16.8 'BlIdldHt^l Spcciation : 

nRcicd HMcfl <531(44 d4 <a(4di (4nfei4 hBhk •wGiPwIw, a4 3. hih, taKlPi^ 424 d4 Kid-i 
[4481. Wi\ 4a <*l(4dl d*4 4 ?iH4 RkHlfrd «UH h 4 d3l (44R-IA £lcl k<HLA Hd4d %dl i d£l, tRdl 

Hddl d4dd ARiil 4 a 4%4 (gei dl cdR d4 °A\k% 14481 did d. HIH, <Hl4RiA HCvHAVl, Hl^dPlA 

HCVllAVl d^A 44 Wi 4, 4dl Ar 4 d4ldl 4 ^21 H^Cdl 5jjH d»l ^[44 a ddld dldl d4. =dGd4 RH-ddldl 

8^Hd ddPlA HHVildl dfell4 did 4. <yd4A Hl^Rl (dSdl d^d^ldl &^)4 dBdl dl&PtSA (Random) 
ddl4 «dGd4 d%4 d4 <HR l4[4 T ddl ddl 4ni HA4l^ Hid d^dd A^dl HHHd Hd d. HIH, d4 
e KlC4'i (dHfel did 4. ^ARdl d?ll HARl d, 4dl l, DNAHI $WR, Vi^.4 %wu4 $^ar, hhoQavi w-u 

4 9^ddi 'jfddildl 4 a41% hi 4 <4ii5 ?iAdi d4, 4di arsDA 44 ^[ci[d4§i4 d2di h 4 d. 

16.9 8cAl(d Hd d 9 lA%8l Evolution and Classification : 

H®dlHi H.IH814 HHlddl 4dl d4 d. 4 4 h 4 9^d4 V^d A4 44 [eRlddR HOdLH A^dl4 H^dldoU 
Hl4 d. ddHi(44 yd Hld^lAdl dARRRGtd'il A^dl4 d 4 dl^ClHl A& «lAldl d4. Aid 4 ®dddl dldl4 
HAH d. cdR H^ldl vttAVl4 HldCIlAdl wSh 4 <Hdl H®4 Al4 H^lddl ddl. ftAd H®44 dldldl 
aidRlA Ald4 ^Hl H81 ^€1 4d d. kc-HA H®4 %dl l 4A^Rdldl AldHl 44sdl 44 d4. 44<dl tRlddl 
H®dldl Al4 4 HARdl & - 4AAl4d h 4 H^Al4d. Al44 Hd 4*11414 RlRlddl, h®44 $r1r4 ar. 4 
Hl44 44l€l Hddl *rU 4 HR Hl4% iil<H H81 dldl4 ^H^HIH'i dAldd4 AR8l HCVl dl d. Hid ^14 44[4d 

4 <ai[ci4 Hint’d 4d d. 6a. d^U chuShI h4 h4h and 4cl n4[4d 4d d, h4 M cIh 4 Hint’d 
^L°g 4d d. 
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16.10 Gdtfctal, ^l*ll4l Evidences For Evolution 
keuA HWdfoA 4 Hhw % 6c*Ucl nil ^loi vi h& d % 4A d : 

VMIH$£L 44 : 

% 444 *j.d.3«i Avmi *.v4 Ah ai 4 ga Ah AA *>wia\*L 44 a^ d. (3a. dA£ 4d 6 hphl 
HLHML dLSAi4 ajL&qgQ. iiAl4, d444, U44 *iA HIHL4I3 hl 4 dA HWH4 4d3H ttVldl HHM. Ah 
d, U^k d4ldl Al 4 $a HAlldl Ah d. 3HL ^Hd A^ d l 5*11 4»l 6444 6 cHRi ttLHl*H ^ 3 US(LhMI 
«i£ d %hI hlhl 4 4dw «?wi M Ah d. 





MJgtel - 16.4 : %*U Witt 44 


Al4dS«l 44 : 

*u4 Ihlh dA himl a4 A^di hlhl4 ^Uhhl Ah d. Ahl 44A al4%iml 44 a^ d. 6a. 
dAi 42 a h'm, [Add4 Hid4 AvmlhL dswd d H^ al 4 awi d. $a 3fa hl§Q41hL aiAhml 444 
disrtL ^lhl 41 Hii d i di w#4 %llhl*h ^*44 6^h<hl h4, hA^ hlcuh^hl ®4d AUl h<h«i 
d4 dHLd ai4 a\ d. 



*u$Gi -16.5 u44l4 44 (aA 44) 


dllHdl SdriCi JJM4 *jjll HlS (Fossils Provide Evidence For Evoiation) : 

*jd JUSQdi i HdWlcL % OfelAldHi ®4d ddL cIh 4 ttlH d[$H dA& 4KdLH &. Wlft Hd*HlA i JILSO. 

hi 4. dul 4 i®«m, hA ®hi^ 4 awrA4 Ahhi «l&i «il %ih d, h^ k4A HHd hlciihwl4 
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Uftl&lM Andl ttilU UidL dC HLdl HLSH i «Ha*llAdL 

«& chi4 hRhh! hA d. % MltsiH awl h«Q hl 4 d. 

lA *}d M# AlfcdHL 621*0. Wl A M5& US^ d*Q. hA AL6d 

h&Q «A Ahi aH&cmS wi d hA *1*1 44 al6«l a«i 
*l$ H**ivd $vuh wi d. Ani h&CI «lh ^4 m d. hRhhi4 
SHVil H6Wii. AlAd IC^L m4A 6L\l 4«ldlH & Wll %l®d HKH 
hA <Hl4 Ah4 Al4d-14 IRntAtfeddl HHlftHl 44 44 *L2L& 
m. d. hlh, hRh4 Shi alAh-14 h&6«A *uh 

d. (36L ^hLhl^ 2,% £i6<ilHLfe hA 4iH4ata4 Sh* hl ua£A4 

haA awS d. 

16.11 dHAALdia Stiild : (Evolution by Stages) 

JiUSCUA Hi! HiH ^ V HatcH^ hA IfBtt HPl d % DNAHL a*A 
toivd A (3CHH. A& UAl4 d4. HLH^ wfi dHAHHLl «i?(l 44dl Hdd*5l 
HL6 U*j d. *4AR*UHL tfl Hid ScHH. «ltf. *&AR*U4 (HU2L£(44) 

HM **JH aid hA HI* 2MAL *q 4 &, % HAttlA «ll4 Alii d. HI %ll& HLH 
*4AR*uA ®4d, 3.Adi h4h fellA \4 Mil d. HLH HLH A 144 4A 
WHl&rt HJgSld d. H2LL JU?HhL %dl l £lZb, HUr2LHH, HV.*6«U0.a»il hA 

^64*IWlA him *&h d. &hwl &4a hw4LhI hlh4 vlhl 4h d, A 
h!h4 6<*ilA ^h 4 d hA A Hinj dHASidL* StfilA^ &6id*a d. 

*ff»L : 

feusui d4!, kfiiiA im-Mvti *M4 ShhIh 6 ml hi! h4 u^j 
iil ddlHLH «l 4 HdldA Hi d4i *1*4 d. HtM A (34«UHi 6 h*A 4 *i*ll 

dA. hah, 4»L4 dfjrfl. ^4 d ! h4hL 4A %l^4l hl4 %hPui d. 
4t9l kllddl 4 Lh 44^ =4 ddL. 

hlhA td'-ni l PLtck-t Ihi4 ihhlh14 (WA hlhl’H \4vhl 
3h4hi>u 4 «itf d. hi hHl h^hi4 suhl hhh nAaidi 6tAdin4 hshi 
d. hl 4 nB*udi dAnid hhhhl M 66 uaisi d ? v>i4 il44 dd%*iIA =A 
Hij Geidra d. %hl 6rfci£A4 hBhl4 v>i<4 Mhl 4 4A Pi^ Ihi 4 
«w.^iCA &6 <h 4 d. h 4 dSLdd $Ad sAaal d ! hlhA 6 c*iIA hi! AhISa hh 64 
Aidi ^Plh h«L63Q.4 6 hhL^i a4jA tfl*L A &xl\ d.4 nAal A&il ^14 AAL 
Mia qrttHljA d^li ddl, hA HL Al4 (gAl Hd! Hl4ei H^) HW.A 

hi 5A tilA. keiiA A 4 AA alMHl |4hl 14al%l H 2 M &<A A wA A«i4 A4 
4A4 d 3 G 6 di ah! H*idi lasiiA A 4 A 1 A Mni ^«A4 ( 4 ai% ahI. 



Ht|CA 16.7 : 

A4r4 < 4A4 
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a.d. 4^A hh&4 Ahc-Q. Mki §&<ai <hriAI s4 hA hAI (AtAddidiAl s<r41 (Kohlrabi) (Asia sAL 
kais 4£u4 Ah< 4 sl4ki $sd disis 4a 4wiAl (Asia $4 hA A^ 4€.si*jSd ms kl d3A HRinid 4 
hi 4A Aa<4 Ml 6Ri 44, 444, $c-u<r, sgr<4 hA kt A4 u(Ahi 4^44 |(4h 34 h«iAL Ahi ^ 
Aa<4 44 &di lnidi4 dtd (<H~t 4 

16.12 Hldd4 (3c£i(d Human Evolution : 

w 6csi(Adi nodia nil kcils 4AdRdl <3ddia $4 ^*4^ hrsih, hRhhi addAl hsurI. ski, 
hGhAi noaia hA (3c4(d 4444 alddi dna 4 sksdini GddRi s^dini hi«4 4 ^«4 hr. nm-j <hi(A 
&r, (Am«i hA (A(Addi\4 4 hk4 <hIhi ana %4 $a $u hhm (44 (Aaiail tsAi. aiai'-a 4A 
HHaamtt hrih A4 diniki Ah Ahi A 44, si4, aH hA <^h4 hvU aid 4 <sA 44 msRl h 4 
d A HlddAM (3dti(A 4A d£ d4. Hdl4d d44 $Udl HVft 4 W2 HKd4 4s ^(A 

Ai444hh 4 aaldH sri 4 au(Ad d A hih 4 tswa aai4 e sti'iCL4 44. Hidil Hdi hi($si4 hi«u 
44. niam ^(n4s aaaki Puik Hiasu hiHShi G^ihwk aiA and AtsiAc-i 4 4s4 ts^aAl hA hhi( 3 
Him Aec-us \AAl4 hi(ssi 4s^ hA Aec-us cdi ^ m. Ah4 hi($si 4s£ A 4h 4A ^«4 hr. laiai, 
hi($si 4 uteiH 4Ridi, 4a 4Riai, 6$Riai, &Rusi 4Riai hA 4Riai. Ah^ whur £4lARiaidi ei^ 
hA (A(c-ihi4h 4 Hi^kai hA Ahi hA(Asi hArhi. Ahi a\«s4 aai, AeeftsaR 4s4ha4 19 a hsh hA 
444% aiA <h 4 aai, 4saiA hi($sl4 hm. hA <HtSR ^«i«iid^ s^di m. ^«4 h^4 4® %[Ah14 Ah, 
AhI H?l OrSKAdl HSWld H^l. 

A _ ^ 

dH 4 alwu ? 

whhAi «WdiA <4A 4s a®q. h 4 A44 3d(AA (3cH-t sA d, A (h^ A4A h«i4 hiA d. Ah 
8>di Hdd hA 4hI 4SRl4 hBhiA 4A, ®4d (AaiH (ACAHdl S-akdl (3rH-d hhi. hA^i 
w(Ahk, ^4Ai h=4 <h(As^i h4, h<u AIsri hA d, Ahi h(Ah ufeun 4 s <*i(Adi «i(sAh 14 
Cdl^lSdlHi (A-ldlHl (3cM.—1 *UH d. Hl^ARlSdl 4eA 4s 42144 4® A44 Cl^A^ Hlddl. Hl^ARlSdl 
hA [0i-ddlHl RsildAl HOlcHdl URU d, A4 HOHIH < 5f4 T t?llHHl *uh d. A-4 4 hh A4hh (h4hhi 

H2RU) H5. HHRll S4 Hl^ARlSdKl kc-HS (Ah 4 Hdl<Hl. A-^A Hl^ARlSdldl H<«UH Hll k<HlS 4.SHI 

hiAc-u (A44<hi 4 aw Adi l Gtai hA dm 4s, hH hA whc-A |cil, oA«i hA h^hhsi 4<y, |Aldi 
Ma h4h hA H9R*i Adi <hoi 4 (AA XHRii shI <y4d Hi^dRiSdiAi 4 sh d. ^4Ai dna vl 44<H<si 
4A AhihI 4sdiAai Aid d. 4s vtk (ARi^ 44 h^ A4dii svu4 sih sA d, A <ai4§isdi4 H(^i«d(sd 
Hll Will d. <4sd4 %l[ddl (A«ldd4 BdlkkA (A^llAHdd sA 4 HlddHl IS 0 l(A(^ldd ^4Al 6RI 
did d, A Aoi^hi Aissh wk d^ Hidc-n d, A (A<i d^s4 Ad(A4 hi^ARis did 4 

(3csl(A4 4 s(Ih« ^siAiAi sh d A did(As HssdiHi <hl4i d4 m. d£ h 4 %i(dHi O^hA 4 hspAHI 
c-iid(^isdi A hi^ARis h4 h§i didid^i4 d(ABdi?A (Asia diA d AA 6di(Ad c-iiddisdi sA d. A dBdi 
6Ri h 4 ‘W.tAAl (Asia ©Ad ^(Ani did d AA ^(AtAnfei sA 4 H=>imi srA A h 4 wtA^ (Anki 
sA d A Aid Hwai d : 

_ I _/ 
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(1) (2) ®d4is (3) l£l~tdl kc-llis 3d°LdldL (3^>IHWK % (Wld 

ml ^.IdlHl U& d : (1) VLdRl£*l 44 (2) Md^Sl 44 3Hd (3) *lRH4l dHASl «IR (3dsiGl4 
d<H[4d W8dl 4M4 (3dfl[d =dd H^dl^ PUrtll44 PlM «IL$<HL® %4 % Mhf, ^lilC-fl., $2U.eR, 

$<R4 =dd M 44 <3<4(d $[$IH Uy&4 6RI «ltS d. 

_ J 

1. Ur4i MM H& 44 *u4«U RUt2-HlHi4 %U=4l ftirC-H U%6 $4 : 

1. =*r 4 %l(cl4 cHEHHlHi H4 Hlddl d$Md $ldl $R§1 d ? 

(A) *UflPd (B) Ol-ddL (C) PUsRl (D) (3c$l[cL 

2. =4$ 444 4© 444 %ud<H % $&uh ? 

(A) (B) (4|(d (C) HL^q^LMl (D) 44 

3. 44 V0l4a S$U4 <fcl[cl44 4dl U* Al4 A»J 

(A) BiHl 4;rt (B) 4HH 4ildH (C) £[§LHl 8RL (D) 144 ^LL 

4. Wi\ 4--S& (31=41 dlHd ttti *u4 %Uri§ 1 4$ dll4 F 2 444 «UHd M.HU31 ksj, ? 

(A) 75 % (B) 25 % (C) 60 % (D) C 40 % 

5. HWHi R-ioi^ [d$lHd 4ldl 6RI «UH d ? 

(A) ilH (B) 44 (C) ^44 (D) 

6. Hm'jaCl'i vtdls (3 ^>ih^ik d. 

(A) <HRd (B) HHftil (C) =dl[?4l (D) 4l^RdHl 

7. 44 $a 4i4 4*di 4 h hihi4 m %r4 4h 44 - 4^. d. 

(A) VMMtsi 4>i (B) 4i4y.Mi 44 

(C) dlHl<HlH[k 44 (D) =4dL2IR4 44 

8. ^ %uami =hRh=hI \[*4di GUi **444 h4 h\A 4 =hih^l ouPtsiw 4441 d. 

(A) *ss>q. di<4d^4 d4 &. 

(B) ttspq. «ihi 4 dw4 q.4 44 =>ihl d. 

(C) hRh 4 ^«4di *r 4 IMW. %vi uq.H.1 y.HH *i4 4l*S 4 hM d4. 

(D) %Xd «Mldl y.HH^ (d*lHd *4 d4. 

9. d4^(cl^ Pinfel *UH ^4 

(i) Wdil44 DNA4 H°ldldl |*$R «UH. 

(ii) w uei44 M ^$r «i4 d4. 

(iii) d=44 4 .chXol4 Bhi «l4 d4. 

(A) (i) Hd (ii) (B) (i) Hd (iii) 

(C) (ii) =h 4 (iii) (D) (i), (ii) ?Hd (iii) 
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io. 43. volte har-u. 5H°il <4 nMni dm 4 h hsl d £ 4=4 *uhir (fcpwdi d4. 


(B) (3RR < Ri.3ll 
(D) H'tfdd^ll 


(A) VldRl^l Hail 
(C) Al*k^l ?>i 0 LL 


11. 4*1 VOL^fil UL^Cl^HOLl VMRRSl Wl d4. 
(A) HldH 5 h4 orMhL 5H91 Gh'ri 
(C) HdRlHl ?Hd HlHRlRHlHl 44 


(B) 0Rl4 5 h 4 l^iHl ?H3l(3Ui 0 l 
(D) 3 UHi4Qhl *Hd h44h'l HIM 


2. 43.dl UMldl £AHi GtR *u4. 

(1) R-iOL (4*lHd4 «HIMU M.IHI. 

(2) [A&H HRCUhIh'i. KRlPwiHd BhiRIA M.HHI HfiilA d ? 

(3) 43. WlAc-tdl 'jjfodl did MIHl. 

4il4, K-R<4, Ik 

(4) <4 dSJDHldl did % dl<HHl ^Hi °IHI d Md 4ddl mRh HVtl *UH d. 

(5) vaifiCL A4wi«fl, $Bih h^44 hBhi4 Grh. *iM hr shaoushi din m.i.4. 

(6) 44. <^iiLLcL«lHl«£l *4 a SIM. h4& a 4 %Hi 4% M^ldl dHl4$l *UH d. 

4il<4, tfoic-ft AXhr, $<hi=r, A4v 

3. 43.dt U*4dl GtR MIHL. 

(1) MftHMl 4 & ? 54 a foURSl Mini. MRHMl GcAltAdl $UHl M 44 Hl4 & 4 dH'&lHl. 

(2) *HdR^l M.4 A*S 44 (Wl[4dl ^lAl Ml4 d. 

(3) 4 RM j^dd A*dl &S2 >h 4 d<4 <*l[Adl PtHRlHi oMRlA MC-R^l *$*i ARA d ? 
ddl4 W AR«D. 44d MIHl. 

(4) 4 %[44 <44R-IA 3H€iaflAl?L SRI d=£hfl[44 Pwlffl, *UH d ? dHRl WIM Hl°H dH%4 
siRi Mini. 

(5) ClSRll M 4.4 MI^hRiA hr d ? 

(6) Ml^RlAdl R4 4H <HHl. 

4. 4Adl H*4dl [cRtdHR (3tR 5 >UhL 

(1) (M) Al*k^Sl 54,4 m 4 VldRlMl M.4 «l4l4 G&Ufttt. dRd wvwk. 

(H) Al*k^Sl MMl AtS 44 GdsiRldl ^UHl Hli d ? 

( 2 ) (5H) •ttGlPwSa.4 <HI>Hl MIHl m 4 <&l[APlHfel M 44 h 4 d ? 

(H) 4 p 4°4RlA ?H<a.3[U^l VlH^RLdHd =ld*H[44 ^KlPinkl HL^dL MfM. ARA d ? ddl4 VUH 

ARSil 44d HLHL. 

(3) 4^<HdL AlHL y.H'&lHl. 

(4) HLdHHL RLoiPl*lHd 
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17 


eitlUty (Our Environment) 

=M3d[ciHl, urCIhl hA HK=rad dkd Hdi dso=u Hd cLh 4 dk dA«ii«k cHlk* uR.dk. uul=R>ii 
*4 d. Hdkdildl <HU’l <y 4k* hA H4k* U8*l dH$a.l4 Wn=Uifl. Hl£ kM'fcl M.\ HlUlRd d. M HlUSl 
*4 *lilk i Hdkdildl $4 $€.i dsil HURd<HM hA k*4hfl. H* HlUlRd d. Hl4d=ll, Oj,PuiSR H^ c^dC-Gd 
uRh 44 ki~i.dk 44 uukda %u mA Haaiu d. h4 <* =h*u[cihl h4 husIIhI i 4 hl % uukisini 

& h 4 k & d dd H^kd did &. =Udl=RSldl M USl 4* U2*di ddl Uk*d & Hd %tflP<iL*U 
dlHRU ®q.d4 Hd**dl &. cildld^lHKl kkU uRddl kitfllfl dk M ^IrL d*dk<H.L d h 4 M £k 
Hd**dl d 44 H<Hld HlUSl HI Wildi *4^. 

17.1 udk*$Ht Htu& Ad4 6444 4 4 «uh ? 

(What Happens When We Add Our Waste to the Environment ?) 

H4(d$*, RhGhuIoQ, =r$hi, =iUri 4 ^ uvi*^ d*i4 4w,fcj-4A Hiusl *d£l 54=4 tfl4. himmi *rhi 

Hl=il *d4 (3rU~t did d. dd h 4 Midi Ah 4 ^>d W^4 hL *dd4 =R[t£d **=UHi Hl=l &. dd 
Vl?Hl4 dVHlHSOA Midi d^dkl &fc h 4 =d=Rdldd dVldkl did d. ttihldl *dddi dl*<Hl® Hd 

$«l, y»l<H, d«*l, dl4*i, qoft dH<* dUJ. *d4 - *ld, ddl Uikkd 4=11 dd *dd4 ddkd did d. 
d*lHl *dd4 kdRd *Ml4 (^U H€.c 4 dlH=tl4) 4=ksilPl* nfidk 4k* kd2d *4 d. 6l.d., dl*<Hl$S> 
Hd $«l. WR *ld, VHlRed h 4 Ulkkd =RR 4=1 =Rllk* uRdkl kdRd Ail UAUU d4 (%d?H H«tl ttAl^ 

d4, 4 dBdk H4kA [=lH2d id d.) dH’i 4k* =>ld kd8d «ltf «l*^ T ^ i - 

U^ktHl ' 

• dHRl d^Hldl *dil 44 *4. HI id^LHL dk4 HRl*, %U*(Hl®dl |*4LHl, (3HHL^L *M 
dl, 4[^ldl4 *\«l<alHl, &H4 4 «i4hI, Hied sMhI, Alk-l'l *H4'l, MRldl *Rld hA 
hi<4 4h 14 ddkd did d. 

• ^Hdl H°0.dlHl HI 4^=l^Hld H141HI 6Hl4 4. 
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• hl afltfd^HiA (44 n4 hA 4a dtedi al$ 1 Piiksi a4. 

• dd tM l Hld'l4 kc-CU %4 l dl£4 dklA, $HA<Hl®dl §A4l, (3Adld 

Al4 dl, $ll4 AA^i, dARldl Aldd hA Hl4 44 dAldl HIAll hA HARSld'l d4 
$R$R. [cLHeH. dtedlA ARSL d, % dA aiv 4 *iii wl. 

• hihl 4 keflA Ahfd^ni %4 l 4[§Ldi4 aLa4h1, $4 £la4h! hA hi 4 44Hldi 

HLAR hA HdRSldi k$R $.£ SlAldl d4 HSA It dd^j. $[Aa [AdSd Ac}. ^4. 

• %Ria 4A [Aash d hlh 4 Aterd^ni didid^idi mi 4di hha %j,4 hhA Ah «* 

dAl4 ^Adl AlA y> hA Plddddddl [AtAA ASAlA ^AHLdARA *lfi l& G>. HI 4w*JHl 

Bh 4 <*jJAdi chA d hA A 44di 4d £vS d. A l h^a B4 aa4 l 

dAl4 d^HL oi^R A.01 (3cA~t A4 ?l2t d. 

17.2 [dddddd (Ecosystem) 

[Adddddd'l ddW.IA.Hl, Al4Hl, *|$d ®dL^Hl hA dldd'fcllA. Adi dAl V d®>4 Ad'Sf HLIAa dft*R 
ha 4^ diA hur&al aA d hA j^IAhl A^c-td waA d. 4% dkidi. $[Aa h^la hA Ah 4 diA dA«uA<H 
hl[Aa vddwi h 4A nidiftdi Ad ddiA d %A [AdddAd aA d. 

[Addddd AS.HI dL^jj A dl§ tM &. dddL2dL HL4 hA HlAlA [Addddd °i<A?£ hA WW i\M. &. 

v>ia, ^i<\[A hA vh A ww (AdddAddi adifira d. 4 ai HL^tldl [Addddd %di A d£, oidiii, d4d* 
hA d°lld hA A4 °6 AlA &(ldL$ HRL HLS[l>i [Addddd W [Addddd d. &Aa [Addddd dldl-A 4A 

AAAlmi ^Js Ain d. s.Aa [Addddd [ARre 4udii H^lA d hA Aash al4 aA d. 

[ddHddddl A2A) : 

&Aa [ddHddd <k A2Al A^Ld & : %(Aa A2Al hA H%(Aa A2AL. dAl H20dl %PlA ASAlHL HHlPl^ 
d. 6L.d., (3rHRAA, (3HHR[lHL hA [AhSAA. wA H%PlA ASAlHl dAl V H%PlA hR.h 4 %di l OjjPA, HL?Cl, 
WAUL, dlAHld, Add, Av, d^HR, HAL^PiA ALAA dTdl hA ^d Al^PlA A&lA^Ad Al4d, RdtA.4 hA Al4[ldl4 
hhlAsi aia d. 

[ddHdddHi ^d'l HAi V H®dlA A HARdi PKHlRfd A4 tlild : 6rARA H®dl hA 

(3A<4Adl H®dl. 

hl H®di W.AA4 d. AAl 4c-t^H A*i=L d hA aarih^i 4 Adidi nil hA 

H-d H®dL HL^ HRLA ddR b\ d. %dW [Addddddi 44 ddW.IA.HL (3rALtAl d. °tm [AddddddL [APlA 

AAL^4 4<H Gcdisil d^U <HL 3 L wA d. 

HI d®dL HLAdA ALdldL HL^LA^ aMdSl a 4 «LAdL d4 hA A4 Aldldl HL^.LA 

dil AhL h-a d®dl Is Ad4 4 a c «14 (3Adl°i h\ d. AhI [AahaIAI d. OddlAdLHlA 4A4 hr AdiHldl 

[AdlRfd a 4 «LAld d : 

AhL 44 ddW.[dHl4 (3Adl°L aA d hA AdiAl hA^la 

AdA d. 

V|e||C42UI 287 







(*0 AwM 1 QiDh mhi ?klA <M1 mmi MriWl * Ml ivuaA *k =k-h *uumi fl 
hisM^ stsia ril 'An* M d. gobfiitofrA Gwto Adi ntakfluMA (felto. mmi (MrfML *4 A. 
*hl AhmiA iwMMl ftrita *wl HkwiJWto im **mi MM *4 d, 

(i) PUfttriL «®A s Ml Atu-u ^Ui* *ui (hhCMI *A juMA &hAn 4% ^ 

{ 4 ) KaaA i Ml *mM h4 hmM1-u (Met nto. n AdHL Ax* v^&m 
Ml v&t *tf®ft* H&ujft wflft* m*lmI lift, A nA. (*u*ni& *uiriFk* laiLnL 44idi *% & 

(it) ntfii «*& : RrtMiblril H*u V Ftefa «uA*d UHlfife H$ft* 

A Mpu PieuRfd acuhI *u 4 d j (l) mlAmiAh hRhA m 4 ( 2 ) fflk vfiftA. 



fruA 


171 tartan uA 


dlHHM, MWfl, HMM, VAd, mA* *4 AHdli %uAtfflJh. V&hAhI WtlJfrK A. VtA *MhA 

wn *A Auui «|4 h mRwAA nmlte d, 

*tWW(Nu ttMMftft : 

wA Am An*4 vifrud ail ^ m'vHd Ah A *A vnsu bl-uA d Jft mui-ulm 
1 *u*r^mai *& A. *u*r^wmi tU hhAmI 2 tea Am lea ^ A. *uA fcu&A jwh Am* wn, 
^tuainflwX (fclh Am m *i4 AttiaiMt 4 iJLh Am H3*l d. feum <is£li 1 n* hi rfUMUi 
dA d I $hi hi 6t4 dA d hh& i hi* oil Ml wuh d. *uA *twu^MdL suAta 6<mM 
t>| dtf AatUlM lift Mlft &. 



ghM Mfi fllihil 
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4*unCi wi 


wrfk huh^hu 
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WRgMML : 

autumnal 4 ft : (l) a^k »turci«tfu *A (z) ^<l »iui%4«(Al adn -teaL 

aawai 6 <h»M «i atf Htrndua^ h\ fouA wu fottfta aw ft. ^ nww^Htu 

PMuM «% aw d 4 wifu atrf na aA ft %A w uwa h* <v*hu mrilwU m% atf «l<v*UD, 
d$k & 

*utii%i*uu (taai'Ltbwi «Qd *A Mi^A w M 43. aia. ft cl 4& ft. wan ala* m% mwML 

1 StMiEil ft 4 *Jl aBd^ (*mi&h A ft. aftl *u vJSk gairfidtR. ftai fra, mwi wotIh! uh hw ft. 
wwmw w& HfouariWl ^nuriMA hw ft wft «I£t AwUfl *flwd piidRd aw ft. *w& dWl 
wwfflril «IM A*hw <ia ft 1 4*il ij^wuwi M t&i wuafo* «B<wi afrak A 

ft. vac! l^aHL hML v Ba&bA *u. uKt astyi ft. PwtHtbwl (ificwt uaw i?Uu *UhpS ft. <M 
arftfdtaft 4 ^u ^aaiSte. vfift. ^ d%£ aidL ted aril *A ^jaui&ML wti taoism «Rd vutwML^L cis4 
*£ h* 4L aiflAi PUSH HLHi uM *h*u aan hihHL alaiC h«u&*u \it*u *d$t Hii aim *m ^ML 
hwi adl art. 

M1 vtfM aiAai ua aii v^tuUl *A *w marital frkin qvl *Mta %ta mmAhi 
* ti maribi sou® a<4 ft. mCh * anributd A*il a-tvdMai Uai iM cMMftift ^tudi&ML *A 


wn^ a ifaai 













4tu*iM.nl hSA ft, vui nA Am* mpwl rnfl, 3*4 6* vIm* inCuiu ^ tiGta mu ft, 441 

wni MU Ahum <rift «tfHL ft. 

jttxLHi lufttol HiirfkklL 44^1 tiuia vrifl dri. «Im«u 143 % wwQ well *u(L foftn AavjwA 
ttfL VWA VLlcLL'-tl AQlfl 4U4H ^WU &L ft. 3?ti <H1>L dcU «tQl 4U3M1 44 AftfrltfoM. *UiU^MMi 

%li& Mm 4 huA«i tlk ft. *ilh *u4Liy40L*Il hch 4 i&ttL hbpr wu 441 %"ml *1 ft, 43, 4 -u*li- 
WL A ft. 



faift -CUIIa*& EMld#A 


4U|ft 173 1 

17JWU (GMal FroMaa) 

$I*Ur VCWPft **GtA kflMl 4HMU(il *Wf»l4 414341441 -t«H 43^ tWL 441 HHVlMl ft 1 ft WW 

ou iHL 41 lieu ww 4&A *wudl ft, 

^u4Umfl*t $iki frtm teuffl ft. 3 nmwPftt }\^i vRhih ft, 4A* fakumn hA 
4b3ttii Mini na&» inAAfcu FAunM ’jwan, n#i (*im*u <ui&, <wiu£ t hiiM *t£M> ininl 
Fuw, u$ni nfa «hp 4 «ai rnn-U tuA te4L» ft. m u«ttni *unft 

*&** wwl mJi 44 ^ wu4 Ami 441 4 uNkitik wmirift At^ml ifcfist 

17 A 4>JH Ml *1^ H «W& (Qgmc Uyer wad H* DtgktipQ 

^«44 4briMVtL wrtLn ft, y*M tuu ftriU3N% ft. saw*. 50 frA &tiifiil ft ihti tfcfri 

uu ft. *11 uii q$>u nvniHdl (UV) A&tril 4141 «£ M. ^Hl $fL nfruu. *a*A ft, 

29ft 


Up* i^iUli 











vuA aftBtan Mivnwft hjul iMtt usui Rhsh 1 ra& R*w+ criB tUi launfa* 
*B*avi4 vaua ■tin <*ai *tl©L»Ml 4* '*<% ($ k H?nm <*} ft. vrfl MUSton mxkiq (o> 4 
(O^) ink iflJtff *Daih COjH ^ *hA d. 

0 ^ -► O + O 

0+ Oj -* Oj 

*ibfw. 3104 200 'Wn4n diafruS mziaA ui^1h# 41 CksilA 4Mtt *u, ftfiu&A 

^4*U VMMRflfll HAM »< 2 flA d. 

$a£ 5 *RHi %+tti *?biK wh .4 vad *wto vvmvi vltaA & i Aim i9«Mi 'rfcu Atuta. d, 
^ftaSrt «m nnfl ^<4 &A Atufo d. (An $1 Rwrhi wum 40 4 so * 

d, *u sua4 Awn 'twR Eta fabiH Aa) a! d. *u«u *Wln IM fan ftfautni hr 4hvu 
9l HHa ^nuMiw tauwi mu *Mh fedki IamlA uvlfcuu ^USuvhi d. *«h <4 A +4 A4 *uttn 

VI^ UlAiMlJlM VRfiftGl ^ 4lcU4WMl d&H ^St^iL *tl£l** VI & 

<Uril5UQtti &4w 4, vUs^A MMi iiVWL Hli *f<H ywau vEna. fl. M&frt VMIQ4 *Ma 

vA idftuQ *)l£k*+u 4 a vA 4* vawi% £ iuh #. *l IMm4 a4RhA 4a vhmui AaSkwi 
100,000 •ov&'i Flmm A d, $£U3fcwu *3*i *fcft<i'U 4 * vtuni so % vad iMi $ 9 v 4 

CPC {*44 «&i} wi ^ 4atfta"H*u 6 m 44 J4+ *avi4 4+ vftii d. 
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*B|ft 174 + *Kj RNM 






























17 3 : 4&SU 

175 MKIj awwinn (Hocscbold Waste MawpM"*? 

and 4 %A&9i f MwiM. =t^Ml i wwufrd 4wai4l & *UH5U wd y*u ndi *oA 
«h ^ nqitft 4 h 4 v* 1 **344 qjfljrt h<u4 hA d. u<u4 *q4i avuwfl, &$* «mm 
*l£ «& d. MA rlHHi «k«d 4 *imui mk iUL ilmh d. <Ih 4 aavunsflil «k inai^ «**iwihh d. 

414 sis <4£i m4y *u4 B4.9 uh hmhI $h 4 to A d il^ 4* *iwm huO. diasi 

& *u hm 4 ito (3HTO& H^iii 4a.<HW7tL 444 «kd d. hi 44 4iw,eu i\&mz % -tarn 

«ai€ uSh aiofli 4 h ^aiH d. 4 *uh& *t« & nam aft* i44 4 *umA «hA«i 4 HLUttL 

*u.«i& 4rt-444fc4 apfeuwa (d£tt4am) Rfe44 *um to'WL’U h*H *u4 *»uh 4 oai *H»t4 

41ml U.HLW.4 i*4 (^<h 4 a WUH-i &. k H& *UH9l 44 HHi4 £4 «A4: 

• 4Sh^ 2L0L4L H& $2L $4 *l4 ULSOiiaO H4&HL 

e b» %4 4s hr 6u4=l i4 $4 Ihlh M qa^Ml h4*4 h4. 

• a 4 nAiH <14 &u4Gl4 (A44i) «uwu. 

• HKLWtfll yu HHll^ «$ ttiLH ?14 y «»$4 <hml 4 iUIWL h4&4 

• ^n: 4 hL$ i€l 4LMH cWl %& m4*4. 

• ^il iMJi ^ ^ n k un4 *u4 l<u, 

a Mawni ^ml 4 i iiH<a4 hi»«i 4 m^4 v* : Gh4h av4. 

c latai %4 ito i dw v ^ *14414 (Hd 14 i inyto4 %U% *$ 14 mA a^^L'UL 
<Ha$ w i dw if <R 4 y-ipui y»u 4 Fim iwl 

%i4%i 4El »>UH9U ^4 wti na 4w mwinn *uh 4 4ua4 ^u<u4 4d h 4 d. 

' N 

(A % 4vhl ? 

swwCl^l, hliK4L hhh 4&t h4 «»4 hUhi i %4 A4l 4 (L%Qhl A 

d kk m4h«% 4 d. miu.cua'U £t£ ho. 4* «i2i4 *wl 4 ^ml %lA a»4ru »h*A 

MH%i4 d. 

_ 
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wi i^ilAsi 






Hd(%A, PldGvM HHlRl4 l HVl*^ dAl4 AWR^HlA AHA aA d. AHRlA A RH^HHi 

cR[t£d ARHldi. HIH d : Hd hA HHlA. dALHl AHRlA PlHlld bid. l4 &qAstl[AA hBhiA $&a PlH2d 
a 4 d hA %Hl %HAsilPlA hBhi4 PlHtld ART. RLAldl d4 AA H^rPlA PlH2d aA &. 

%PlA RR^IH hA A4 RllA HA«uA<H ofltrLA HHhR8l h 4A HddL ^id^OiHL cUA PlHRlddd aA d. 
HHHRdi hi*hhA hiHR PtHHdd* °sm hA ww Ain d. °sm PiHHddd nisi hrQ4 I mri Histl-i 

Ah d. «Ra PlHHdcU %PlA hA H%PlA H2AA HRiA d. $PlA H2AI dRU GcHl&A A &H<4AdlHl AlH d. 
W.R H$PlA HsAhL U^d, HUStl, HAUL, dHl dLHHld, HHd, HRRU&, 4lf, HAL^PlA HIHA $«il Hd ^d 
Al^PlA H2AHI HHIHRI HIH d. 

H©4 HLdLdL HRIA4 I^RHld Hll ^A^ HR HlHlRd & hA A HlH^il rA d, %A HlciR^HSll 
aA d. HlSR^HSLLHl PlHRldddHi *lGd hA 4.HA $<*ipi Hcid M rIA HIH & A crR &. HISCIhI <vAdl 
HUAIR RRl4 Hl4 RliA«ldl RH^A RlHWtt HLALdL d4. RBlH PlHRldd4 AaI SRicnoi &RAA Hldldl PlRld 
HU&R^HSll Ah &. Adi <HRl <£t«=lL HSli Rl®4 H-H PlHRldd44 HUAlR^HSll RllA H«l RiA«llAeil Ah d. 
HI rIA HltAlR^HSUHJ. RHdd d RAd'l HRRHR ^HlAsfl. W4 RHdl b\ d, %A HUARW4 aA d. 

APIA (3*ildlHLd hA HlDMd RdR4 H2141, %H RPlHdl hA PtHRldd^A ^JARlld, HcRH (BSilHHl H21&, 
HdASltf, Hl«tl4 H*9d, AHRHl PtAlCl hA HtHSl W®A g[RL dLHdL A^lA «lRlA dH^L^HL d. 

£2tE&HViL ^ib5ld<i %d^ 5 hR 4 G». 5HL Wl ^Hdl HR^dC-fl. (UV) RB^ll AA Cl5 dd ^«cft ^A 
uAddi ^HeAR d. ^AAd %d^ CHOLRL 5HLH1 ^«414 A^d di.HlA% d. ?AAd WH H2L4L Hll ^H VHLH6R 
Cl (AC-llftd)dl HLdLH^lH'l H8lA d. 

SdlHiillA 5HL«LHl 5»iLfc9L H.HLSLHL AhA (3^HH cl ?HOLcH^ d, % 4d HHlA aA ?LALH : 

HGdd 2l«lHL Hll Q»2l AA Hd tUAQUAP HA&hI. laR Hd Hd %efl (3HHIH AA ^AT. IdlH dA H^?Hl 
hA& 4 dA, ^d: (3HHRI AA ttSIH dHl C-ioiR qiHVtl. HWHlA ^d: HHIWI AA «41H dA °X H^5Hl 
<H^Hl4 «l#4. HA&A, ^d: Adl^ AA tISIH 4.HL HieR l AeA dA?.A, <gdl AHil l ^ 3A d Idi 
6ldH'l HlHHl. ARRldl |A4l?dl 5Hd ARl«l4 Hl««l4 Hl^4 ^d: (bMMPi A^A ?Hd wiUlHi %Hl AHA 
(3 ^XHcI cl d*d °6 clA «l4.Hi «hA 14 l A*rAA4 Wil 14 Hd AH^AA CH^LlS <Wi 1 d^.d 
V d4 Avdl^ld TPHlA [dAK-l aRi. 

s 

VU^HIH 

1. u4a um hiI 4A 3hRi$u Rac-4hiA hi4 Rash hhs. aA 

(1) 4AdiniA %Ra Acl Rnsd Hindi ah^i^ 6&i«si d ? 

(A) UlAOUflP (B) AlH (C) Vl-u(^A (D) Hlcjj 

(2) 4AdlH'lA %Ra Acl [HH2d d HlHdl AH^l^ (3&l^§l A^ G» ? 

(A) $4 (B) «LLACHl® (C) ARl«l (D) HlR-lRd 

(3) [dHHdci^L AlS ^Id^BHlcid^ HdSjj d ? 

(A) H25HI 5Hd dH^ <Hl[clA H^ (B) (3rHRAl Hd (3H<4ofl,Hl 

(C) GrHRAl Hd dH^ oiltclA H^HH (D) (3 HHLo[Ihi Hd cld^ ofltclA HR.HR. 

(4) HHLHR'ildl RHdlcHA hA BhIcHA AaH dAl W§[I4 d. 

(A) HWR^HSU (B) HltARWn. (C) PlHHddd (D) HlHlA 4 a H8L dR 
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(5) Mm. £%ldl (WHRQmI d. 

(A) HRIMRTmI (B) <2SlldRlMl (C) (AHSil (D) fa^LtiRWl 

(6) PUlldRl. %l!3)4 (3H<Hl°l i\ d. 

(A) dd^tclHldl (B) $Ad 

(C) Hd JWiCl^ildl (D) RJJH ®dl^5Hldl 

( 7 ) ^Pih hR.h«oI dHi(4e d. 

(A) dSildi (B) $[cis SRSlHl (C) (3rHLtilHL (D) SHoilMl^Hi 

(8) Kdftddi 4s hwi^ 4b*lddi kai PlH4d *s\ & ? 

(A) 10,000 (B) 1,00,000 (C) 1,000,000 (D) 1000 

(9) 4l4dfcRdl SRISIHI 80% <HdU3l 5^4 W&Vd d. 

(A) SC-lRUis Hldd (B) HlHd 

(C) kM $<44 M<4d (D) HO^RlHH ?HlHd 

2 . 44dl M*4dl &SHI StR *UHl : 

(1) u4cRia 4.a<£t 4 ? 

(2) G4ttlddd4 cHl^llPld $4. 

(3) Hl£R\lH<Hl 5Hd 5>MRWa4 «U^ll HIHL. 

(4) Hd Sd^ feURSl HlHl. 

(5) 44 faded HlHdl S^Rldl H*i ddmi. 

(6) %PlS 44 Pld2d d HlHdl Sd^ fcURSL =dlHL. 

(7) Hloild M 44 Pldfel Hl4 d ? 

(8) ^OildfcRdl CHOlRl Hll WHfcR ddl^d^. dLH HLHl. 

3. 44dt UMldl dtR 3dl4 : 

(1) dSIHl Sd^ldl HSRl d>iWl. 

(2) (dddddHdl Heil dHWil. 

(3) HRd (&UR§1 Ml<SR\lHC-U dHWil.. 

(4) Hl°H foURSl Hl4 ^HUiRWa dHWU. 

(5) ctPUA dHWIHl S$ b$ d ? 

(6) «Rd«*J. i*Rl4 HHRl M 44 H8lil SISIH ? 

4. 4Adl M*dldt *JSA%R StR dllHl : 

(1) MWl : HUiR\lHC-U (5Hl|[rl &R4 <^4) 

(2) MWl : HldRWa (Hl|[4 £r<4 ^4) 
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ciaPis 444 women 

(Management of Natural Resources) 

Hld44 £€Rd H* HlHlPd &. dWll d44 HIH4 \<a<\d %4 It ddl, HLStl, HAUL, 

dddia, hria hA. d*H hush \i*4 h*4 hP^ 4 «ud d. atejGu Raw hA $PiRaw %uA cm dApiil 
Raw. dA hih 4 dd4 ^4 (M4 hri u>?i ^«4 °g h& d. 

Hldd 6RI M$d d A& SlAldl H^. £W4 ^IrL Hddl 44d Hld'iO. |«4 WlRl A&tlH d. ddPlA 4e& 
diciRRM, *j&id«idL deAl %di ^ r4d, Hi*itl, m44, =w.w.M Hd hrOhi d^ll £ %4 
(3 h4=>i <4u ^ d®4di. ®q.d eAi4 yrni nil d4 Ad d 41 4 «Ma 44 Atkid d. 

dksi 94 himm kaiA |sr 4 44 =*4 $6wti RRd deAl'i dildR ddd M Hd did d <14 wy 
a 4 d. hi wiini vuo, dm>4, Al<a4 hH ^R-ihh %<u kc-ilA 4 hPIa 444 wadtf, M 14 a*4 
44 HOdW All?]. 

18.1 Hmgi M 44 4 wPIa 444 Gh4h a*4 <M4 ? 

(How we should make use of natural resources ?) 

hi ^«4 h* hh 4 ^d RaPm. d®d &. «ua 4 4<adi nil, ddid 4j c-iHdi Hd ^c-i 44 
d4 ci^i mdi nil A y&H d. 4piR<ai4 h 4 HRiHtidA ®dd Hdiddi nil hk4h GeiRil wl«u h 4 
«dl, AdKH. (d4ll), <Hd, (3H5l4, AR, HR^t, Wtf, Rdld, %RlH4d, PdHL^XH, 4k ddl <Hdlddl4 Sl^Hld 
a 4. 44 Ai Pri mi h^I hr4 h$[ 44 Rdi*i a 4 d^4 d^ dai4 §«4 hm4 h 4 didid^i4 mm 
C ddui a4. hri4 44, 4aim, arhi4, 3ii«iRari h 4 sukl nil tri<4 h 4 T4d m.^. 4 dd*M.[44 al4. 
4%PIa hP^hI clsl [d[dH did4, Mc-4 hA. %GsiHTti4 (3 m4ol a^I hri«i mihlPta hA 4^4a didid^i 

5loi A^. HI <*4 H^[dHl4 Hdtd^lHi HdH^C-ll (3rM-d 4 HLddl 4d ^ HWL Al i rLdl Hl^ 

4di hi ^ImPIa MHtddi 4d H^a d hA cl cIh 4 dil daeii hA dil 44 Shmi^i a& ?Qt d, 4 A4 hi 
4^1 Oj^ d. dMPU dM.[d4 4$IH Hd HlddlH (3M.HRI Hldd^tcl H^ A4 ^Hl4 Hll HRl 4.HH (514 
All ^4 d. 

^i«4 ju4, ^4, h44 hA. h-h ^w 4 444 wl HdlUd d. wil hi 444 (3Mhri ahr 
<hIai4 h«u owh 4 d4 ^4 d. hIh^ 4 c-uai4 qym 4 hhvu d4. 4 d i hi ^PIa mhRi4 
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(3Hdl°l M ^IrL AVll. Wl 4 a «dGd 3r edtAdd^Ud HI 444 ora HdR4 d^.H$4 (4$ld) (3HdRl b\ 
Hddl 4 <=mi€l A^ A HI H4j.R-lddl H-d Hll ddkMd %dR*d HHVUHl (Ml A# i& 3>. Hl4 

A.dPli dd(d4 frj.kkddA H^. WW0.4 (3Hdloi A*dl4 &. 

18.2 Hdlddl4 HH<Hdl£l (Applications to Save Environment) 

dH Hdld^ld Hdlddl Hlldl HSl ‘R’ k$l Wildl dill. % Reduce (Hl$ i^), Recycle (^d:dilddl), 
hA Reuse (^d:(3HdlPidl) d. 

(A) Ht£§ -f % 44dl HltflHl H1191 (3HHRl-j ^dd i\ d. ^kdld dOR4 <dl6a 

Hd HHl4 Kdd Hd A&d db44 Hdld A& ilAld. Hl44 S£Hdloi HiAkl ilAld. Al§lidl4 d4.HJd 
dlddl44 HHlftd A& % (3H<aPd Hl'iQdl kd*§l^ dlod <HdPdldd A& mMA. Hdkl ilAld. Hdl4$d d^lkdH 

dl^(&A4$uk d^lkdH 4% - L.RG.Kl Hl0l (3HHRI A& HRIA Vlddl Hll ^lGd«(l dlHdl dlHSll- 

dlHdldl (3HHRI A& ilAld. 4 h 4 < 8’ 444 HHW 1 ^ Hd dRdR ^d:(3UHRl APld 4 Add illddl Hll 

Hl^l-Hl5.l'il Halil ilAld. 

(B) ^didlkdl (Recycle) (344 6RI Hid (H<Hddl 4Plldl, ARIH, Aid, Hl^Hldl §AAIh 4 4>d hA 
6kd dlHdk ORH Ail, oilHSl Ail cIhIMI d4 4^d^Hl OrH’d Ail ilAld A H&dl ^didAldAi^l diU W44 
&. ^drdAlddl Aidi HdCdi HlHSl Adik MPd i4 HCdH Aidldl °X$L 4 &, M ^d:dAldAi§l Hlldl 4 < tfdi$4 
§Al£ d Wi. 

(C) ^d:(3u4kldl (Reus* ^d:dAldAim4 H&dl Gl44 (3d4Pl Ai4 4dl4 ^d:(3Hdloi4 Hfiik d^li 
(3dH °L I SLIH 0. iPkioft Alddl §A4lHl, 4dlS HI&44 Hddl AH Hd Ril-iAl4, ililldlllA ei$«H dolidl 
(3ddl°i4 £ldic4 iiSRiiil iiAid. kkH hi€ruh 4 %4 i ^i«4 i Hdisii nil H4&k<4 huG£a 4 Hl2<Hl4 
^Idi 44 , hU, dl, A&IH H^dl ddd Hl^ (3HHloi A4 ?IAIH. 

183 HlH^l ddPlA %tl44 =81^4 ill Hl^ A?Hl4 =8^ ^ ? 

(Why Do We Need to Manage Our Resources) 

HRlA, AHAl, dd^44, ddd§l, dlH4, Hl§tl %c(l h4 °6 Hd^HKl (3HHRI HIH§1 HI ^«4 H^4 

H«iq.kc-u 4444 a& 4 ^14. ^«4 Hi.di 444 °sm\. n4kd d. wr 4ei hhi§i 4 ddi Hiddq.41 hHri 4 
444 ^(kid kq.4kdd q.Hdl m d. hi4 hhi hrh «iq.d!iiHd4 ^[^Hid d ^ % A.dPlA 444 (3HHRi 
dHWH^A did A4 Hld4 Hl4 il^. HiPH odci^UHd ddPlA 44dl iRHl kddil4 Hld4 Hl4 iQr %4 
cM hi 44di kAid44 c-uch c-uS iQs. 

^4 44dl (3HHRI wkdld HldlH^m ddl ^dlddl 4»d «lHidlHd’i ^dd ^ (diild A^ Hd 
HU9i4 hi^ ^did did d4 p4i 4h4 4Sh. ei.d., kciiA ar§i hr 4 kai* <j4d aihhi h^ 4 aihc-u 
<| 44 ^di4 idi^idm 6Ri ddi isudiHi 6ouAdi4 d4d^m4 ddi hi^ a< 1 iiAid d. 
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18.4 3*4 H-HSS)=ld (Forest and Wild Life) 


(1) ‘iPKHl ^HlHil <HHl W44 44 l TPl<£l 5M.lM.i3LL °S Bd4 4d d. W-IMM ?HlH3l Ml3L5, 

Hiadlll, lai4l, 5 hr4 C-Uir^, H«ld3l, 6=1141, Md 3*4 =ua 4«l=d4 fc$l4. 4a4 ^ 5 h4h O^nddL l&L 

3*4 =l3$4ldl 4.91*5. HlMl 2lH<4 Hdl=l=UHi «UH d. ISd'l HSl Hld=ra(4dl =lHdl =ia=U2 ai«l TPIC-il 51HHLHL 
3*4 d. mrLHLd 41(1444 TPia (=l3dR 3 h 4 44 ^IddL 4H4 h 314 3.4 d. 5M.LM.iiLL 13LHI $5d 768436 

4 B4 TPlC-l [=l3dRl d, % <yoia (q.3dRdl 23.38 % 'ft d. o^fildHi |C-l 18999 4 B4 W-l [=L3dl3 
3>, % £<H <tf4d (=l3dRdl 9.69 % °X &. 

^(dHlHi T>l4j HlcLiil 055U4 3^ & 144 dldf.^ <4ld d. ddl 513& 054H4 =l4 

3«k4 =r4hHri, HlsiiPLsm 3*4 314453^ d. tpi44 (4di3i °x o54h4 h 5 i4 d. Mia 5314 (m 5Bm,h 
( 43dRl4 =id52i54 443 ?H3i4 *uh d. =id52i5 4 hiIRia m 4 445 Mi&ik=ii4H |3 $rI ill d. =i4di dui4 
=R3ll&4 HHlil Hi d. =ld 3Hl=R'3l W H=ll4 <44 0^4 4«Uft 4 d. < ^4d4 SMgHdl S& d. dldWSlH'l 
C0 2 4 HHlil =l4 d 3 h 4 (=L*ldl dlUHldHl 4U3l HIH d, H&SU.4 4ddl5a 3HH3 iL^H d. 

HlHill &3l4 =ld5ei54 63 ^ 5(4 d. 4 ?>U 6l =ld56l5 add =41% 344 4 SdlHiL ©Hd^l 

<4d l % 4>i<£lHi4 4a=d4 t&4 44 3 hlm a'akidi [£qal dl 63 d4. ?hl4 hlh^I 44 naiil 

=ld-3i.3«l§l 53^ 4tf4 : 

TPl<£l imi Hll 4sil(dS H4(rl4l 3HHdld4 454. 

HRH 6,1 (13U3J5L5 =145331 =Ld52l5 Hll =LSlLpl5 H^[d4l ?H.Hdl=l4 454. 

?hi o i 4 ^i4d Hdiddi 454. 

5h4PUs «l 4 <i44 5iH3(l He5iq4 454. 

0544 HlHdl <j4 5d3dl 454. 6l.d. 4ao(Ml, 0l3Hl4, ^<HHdR, 4 ^l. 

aiHiRfi q.4533i HHdid^ 454. a«id3i, diaaia, 5 hr 4 <Hii^, $4 =rr H«iq.q.i nil cM4 0544 
HlHdl <^4 4di4 $Rcl, H45 hA lal-33dl4 Hd HL$4, d4ll4 5HlHHia [=L5aiH=ll 454. 

HlHil'l i^ldl H3lH3H3Rld 4rl ^l<4dl 3RSU31 Hll 51H 53dl WlPlA 4ildl 5s.Ld33ll 4=11 d. 6l.d. 
3L^3«lldlHi 4%45 a^6lH ^l4 Hd H-M. H®4dl H3%3L Hlldl HlPk Hl-Hdl H3l=l d. ilWlldH'l 4H^3 

d®5 4^3i<4 °uhhi 4<yK q.4di ?.m nil 17314 ^^1144 363 =nEd4i hlh ®q.d^ hR-rh. 

?Hl^ <Hl3d H35L3 d4d3Hl H’JdlM 4.3454 H16HI =l-H?2)=lldl 3i.3$USl Hll ‘^dlM 4345 d3ldC-l 

?H=U$’4 4h?U 531 d. 

HlHl-H 314 =l-M.®=l d3l^ 5HIH31 dl4, <UH f ^OR, H°R, %4 <HHld5 Hl3Cl4l4 
°6 5<SHdl 5314 44. H3^ =l^SP=l4 =Hl^ldi % HKH 4 d did d=U <HH'l °S Hl3d4l 3M.4 %4 44=llil d «l4 
4 h 44 H4 °6 Hd3H(d4l ddl 3^«H®44 H31 HHll.31 «UH d. HIH311 131 =l-H®=ildl PlPWril =*h 4 [=l^-ldl4 
i \&4 h( 4 a^ (=L3di3l iiil4 45 d. 

q.-M.®q. Hl(^L5 314 <Hl<HUH5 4=11 5H3ld PlciaddXHl ^IdR'W.^ 45 *Rldl4 5il d. 44 4 
(4=iad4*4 a^c-id whchhI h66?h &. =i-m.®=i^ 344 = 1 ^ HdT=i, 44 ^4d454 a5°idi d. Hi3i4 44 
5HHRI 44=lll, H3^Hiad, HRHl^lRl <3414 =ld3H(4 ?h 4 Hl30.4l4 Hid < $fl.[44l [=L5ai=lciLHi 54 d. 
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£ Hdtnlcl i Hlltl <*0114 clHdl PldltlA Mil {Sl<*OL Ah AhI ®4A HltlHlH: *M®H W &. U.d. K», 
diA, hih, RU, olA, m#A Anil, ^int, hpr^ G£aya, mrULml hih^ »«a d*u. nRi^j «jia, hA4 
lil HHia dlHdl HdHR, Aili, MiAt., PlAA Hall HltDUH: d. Wll ado'll lil MTfaR, A, H®R, l26fl4 
'Wddl 41HMI Hall dttIXLH: HIAmI &. H$d HdtHlM KlA Ha HUI311H: d. H*H®44 HlA M4lRld 4*dl 
^%cl4A *14 Azi $4 41 d. 

^PlhmI tl4 Itil h«hwh 14 Maun aH%i& d. MLHai Itini nnkia mA h-h®h!4 mm. nil mA 4 
4wa H4iHi d. %hL 1972hI h4hihi miAA h-h®h awia HA yn &. UmAA auua hA mA Ah4 
A*hi nA cl Ac^A kai4 (AaiAA a$H Saw. mA k<ai4A m«hhi«h ci^B %uU 4a*u d. a$H 6 €ihhL 
h«h®hI hih 44 iltf na H4ivfl n4a tint ®4 til d. mmhrwhI Ha h*h®4A um mhih d. hI^ 
cl Ptedivu HiaaA AesIU m^RimI 4vu Ihihi Mil d. 20l(Hi mAhwi hhA Minai Itini |a 88 
a^ln &ai4 mA 441 m<hhrshI d. wil oprauiMi 4 a^ln 6ai4 mA 21 m<hhrshi &. 



^ MRlRiail 

Ml£& : 18.1 dUIUlH: H-HKllAA 

185 V>ial <HMcft aWtfA A ohEHmI (wiicM* 4$ AA«) (Stakeholders of forest) 


Wll MlH$l VaiadL Al.*aA t HLdHl <3.M cHll 4Adl *U4<HiadMl Hd«HHVUHdHi (HPl k d : 

1 . % Ail varni l vaiaA mihhih lA d Ami Ahhi ®hhhi (ItlH A^ nil vaia4 AaA hi 
miHr M d. mi Ail tfaiadi $444 m«uri A«il d. IA. him iumiA 4il d mI hA ajl d ni^ 

MLMl 4LHdL dA. clML cIhA ajHilMl i AhAmI MdlHHl Hll HLaA ShA^I 4l &. clA AdlHlfldL 
aiHA MdlHHl Hll <SU4diA (3 hA» 1 4l d Ml Hd^HCcLMlHlA $A, HIHHlA, 6HIMI <14 4l d. ail V 
vaianl h clA h® 4 ildi AM vaiani AAhi 24i(3Hai nil HidH\44A HsitciA tl4aiHA d. 

2 . hwrA Hifeilnaidi vaiAdi AA^ Pinna hhPkhr 4l d. v«iA hum nil nl^aA ail 
Ad d. tiHRcd ai4il nil <|A 4iA 14 IhLA A2i<Hi a i4 miA til d. 6 hl% 4 ai4aA nil HL&ta, 

aiai Ml PiaaflAdl <^A HlHHl Hll HHdl AaiMiaiHlA HdWlclA Q 41HIHI Mil d. %A Ml HtdRHl 

Aai HHiani ^hHHHcuA hwi hih d, % nnlntal diPuA d. ^aiani M mihhiA Ahv vaianl iaii 
HdlHHlA Ha tfaiAl ^4Hld *UH d. 

3. tltlH vaia AaAA GuAai 44dl 6Aai4lAA HHR% AM i AHHl 6Aai Hll 41MJL HiaA Ad 
$4d VaiAni V &. ^HRctl 611441 GAai, 4iai«l MdlHdl 6Aai, 6UH &A»l Ml IHdaiHddl aiHA HdlHHldl 
6Aai ASKHial V>lA H l MlHldd d. 4AA MdlHHl Hll Unj HldA 6nAai HIH &. Si*i\ HldA ^*H 

Ad tfaiA V d. 
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4* h*h»hh nA M4& *iA -i Ah Ahi (\°i<\d w^H-i) w^hhI j^Ri iUwi 

Sad d. MIHL «AA VHjA H 1 MlHlftd H«d ttcli H«L A*& ^ 3*1 d \ HhIhISiA HdL ^WLLdA 
*HliLHHL HA Hd *lA H'HBPHH'i 4i«WL 4®A. 'Anil *HiAa*l’ (*4 HHlHHl4 
HMWl h£hI U^RiPlil'i &6U4ML 3. 1970-U *A*U sUHtfSWl MdftHM a UH 44MI Hidl*M S*U 
a»iiitsid4 <i 3 *ud h& wtft wiPi* AA shA vawiMi «n& mh«u »Aiu iUftLiai h«L dim u& 

Ai H«w °UHdl AA4 aUdllf&HL iKUWlHl Htfit Hal «H*U VOWHL fc^LHl did V 

=u4hi 4 %4^4 vwu hA4 mA *huu q4A ni^Ml mwn hlh <4il *uTC:>h *u«i. *u 4A 

TfSWKL HHtt. vft. 



*u|b 18*2 j tdftfrt 


18 j6 HvA (Water) 

HlfiH PHl «HH MdAM & *u4d<u4 HftlSiCHl IA*Ult*U HUtH hi<Uh ®u°i <hvA d. &R,«U^ Hrtd 
aii4 A4A i ^d *4A AA # 1 t&i*j w4A hmmwhi <uhhm 4 wwsttHi Hfiayi 3. $!&, G44 
*lA 4v4-U &(MWd M& HlSd GXHl=Q 3. WXHl-H 4A HIW.H AUt hw& hi *u*tR nA 3. AUt v«Q4 
hihl h£ ^*4 ^*hA hhu£ hi wftifid 3. Hi3LLt*d *iA *A*ifoddL ^ 1 fldtU 44 *U4d 4«d 3. 

44 HI4 4 HldHHSHd *lA «4*H HSWldL SMd*ii Hl4fH H&HA 3. 


(l) hu4 hhi 411 anima 1*4 iaA* suh msflnt «i4 «3 Ul hiA 3. ismA Ahn «u44 uutfML 
»Httd 3. 4 PteuA mu HHWLHi hM 4 fru»«*u hiA d A Mimt d, iian. I <4 tuu hiA hih & ha^ 
mwM vtw HiiHdi Pteu4 Am apwdiHwi HiilHi h^hi^ 4 mnAL A. d. ^u4 4 m MHwmti* 
HiiHj r?4 d. %4 h4 Ami4hI hikQ^ Itow di. 


d^3f» 4(M WNtl 
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4si Hisildi msi AA d: vim., d£ldi hmiA mA ®i?i<4 w. 

qaaue.^ hisQ. «d Adiauni huh d mA qAdi Izm °k HfedL Aniaiidi Ah d. AhL hsl hUia °k 
nfeni vim h! d. mi naausA aialna mA d«u4 <naiH d d*u d&Adi hAsl hsl <*rlh &. naaufri £ 24 * 
HISQ ar4dHi 6ldl d *lA A C»ipLGl va ci^Qr HUH HLH &. <Adl UHHdl HLSQdL HHaiU H& %iClH^LHL Ha%Ufcdl 
HLSQA H9ld A^HLHL M.A &. MLHSU lUHl HSU |fcaA dilHal d. H^ 46L HISQA HHcQ. HldA hA 4 H«lHl 
HSU J|?IH uAhA HdlHHlHl Ml<ML d. 

d&Mt HISQ.4 44 Ad d. MLHSll 1%IHI $El PIWIAhL -tM «A d. A Ail k4A d£UA 
(Am«l & M.A HLSM ALH4 <hM A d. da$dl HdlA4 6I*u£ Ha«ft, AafcU dafrdl MbldHlA, A«UH Ha4 
dAA MIHdl HlStlHiefl. -lM HLdl.4 HLSQA AdA &. 

(\dani aAeu vaA «»i?ip(k w. aA &. v>l6lhl 6 ft GdA% mi wa ^ Ah d. 25 % 4te4 °k° L ^ 
v«l diet MLHSl HLM&A *414. Adl^ HtaoUd'j AAdlilHL HHaiH &. H^HSdl GhAmA dHl [AtAH HALadl 
«R mA M.^HAl«4 Ml HlSflA HlPH^ HHLSl H2^ W, d. 

(2) UlA ai4Ad UHSHlMl HLSfl V>i\ ®Md UAH d4. Ml4dML4 mHSQ H& MLSO. MMcHA PUd 

«H*y2L d. tt^HlHl ikci HLSCl G*Hl^ 4.MSI mA Grlltfd A4 HldlHaSlA ^ 3 ftH ai4 A^ dlHHld W'ti 
l\A $. k«LLA [AdUaLdi 4dldL MLSO. d&, AAdlildi. Ridltf dl£ Ad 1 * G44 H& HLSlI A<VLHl dll dlgl 
HdLSLdi HLdHUHH ^ Hd %IH d. H^Hidl HHlttrt AL^Sl d€l, uClH^L d«ll4 %HL UHlilH V«ldL 

Ad Hl^ HISttdL Ma 44 6d^dl Wl d. HOfl, Ml4 A'JdJM (wetlands) A«ISL k^A Ha Hi d ^ 
ct S^A d. HHA ITcA V3R.HLdA hA4 H«IHL Hl2L HHlSLdi P^ 10 ^ WA HdLa dUHHLA Mlh 

d. a»U Adi WMlPlA d i «tf«l%iaHSl *lA W^HWlHd dW 'Hid HIHHL4 cu£&4 V3^Hld d. 

(3) WflHHWIHd : V«l«HHWLHd AA Al4iH i % Histldl AdA A^ MSI % d% ^SUld 4MI V>H 

au^l ^slhtuhl«il hlsH 4 \acu hmlslhl awl [^^.H alA. hi^ nft d. vatHHaHiHddi izaiA 4^ 
HHLSl d : 

Cl) h44h RwiAni l \a PidiRid PimlAhI 4a ar«wiHH*Hi4, d«uA l <44 hlHhl l %4 vm^ 
hisQ hA 6hAoi Aa hisQ. H9iA ualh. -hi hlsQ. 41 6 ft 6ldl d hA ojolA w dA d. 

(2) HHiaidL hlAhi«u fa%dialHL4 asiRwia dw4 d4A 4H4 AtfA. 

(3) HanHaiaL Md 
doianiftiAnAHi q.Hai*lai HLsd-j 
^d:HilHSasL a4 KihuS H& 6hAol 
AaA AtfA. 

(4) v*i diaL tRnidL 

hlAh'l aku Htal ^a Aani AtSA, 

$4 cl AHiaiHir Hdl4 <IALH. Ml 
H0HL OUHdHa dlcl MHdlHA4 &. 

(5) cHi ^4 Histl4 H^HiA 

6hA 3L dail4 msaihA AtSA. 
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(4) Aft (ftft) ; H«(ki 4m ddftki huA-u nm hhi > 4a Aft 4ft w ft. mpwii. 
l**u *wfl d&ftt mx AA 6uHmni *u<*» ft. AM ft Mislki Ala wmwm, d*& ytfli hwu mwCUSL M* 
ft. *u aBtci mwQ mfl 6ftw 4 *usmi (Aftmni) nitfod ftlMwi *uA ft, ^yrntnl %umi ft 
fttawti *hmil ft : (l) NM - XUMXMtQ *i£l MX, NM Kiel ( 2 ) axtix wtax - dAtl n€L MX, 3 mD*u 

MlA «UH«UMl a*U«ML ft. 

Aft 4ft M4& WHWft 6 m 44 ft: 

(l) HHMl^ M«fl dift £LXL ftrtftm ISftlff Mli frlftftl ft. Aft MIML dft MRMM BLfttff 

Hii Misftft ^ywA \ft Mil ft. 

(a) 4»i MiMVd Mt#l Mt^Mflif^ oxi Aft*uft daft. *tft xiiftni 4AA Misti '£ mlmimL miA ft, 
(3) A4*M Hi4 MWQ (4 m) P%1 kH-d «Al Hli &MML4 ft. 



1&4 : OWtt XLXta ftM 


18.7 Mai *tA (hALvAa) (Cm! ami Petroleum) 

MAl hA Hjtf&HH HftdSl ft. Aftl *UMBU Mil HMcMHL 6Wt-U Aid ft. aMOHi AGWl *UMSll 
*£X^l V3^M|4 XlrilM'U hA *UMRU ®*WRmI 4 ftlftlRd Ata<Hl°Hl «*UM44 HMIM£*U §44 ftxlPUft4 

vi9*u4 *umA Mai *iA A£1 Rihhhi alftd vml axi vgL mfift ftlft. MxD, ftjSUS&HH ftA Aftldi 
^vife4*tl 6 mhI=i Atte Mft«ws*UMi yi ft. M4 ft m*uh 4 H“wa. AUi ft, mxsl l A4 G14A <hr4, 
him *iA Mfta %mi SL’ski *i*h wyM ^Muif^d i4 xlkh ft. A4 &m*M qMl ftfldai dfli siA 644 
1 xM mmx ^i-cni 4*4 ftti 4 xmi *um ft. 

x$ex, AUxwfoft, ax, hvl, & f H wi4 hA Rmh mAI «u*'Wwixhl A4 d&’U momA 
4ft ft^HH4 mSQmix jmu& 4hl Mh *4ft ftlft, A4 ftM. Ma, KUH *u$M, SftraM qftVu 
VQMMi 6 m 4=1 i4ft tAft. ft°lMHHi *lA LPG (XMl4 ftgllSlMH Ml^) 


ibfts wdd newel 
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MR14 4Hdl Hll HHd§l d4i (3U44 d. H4HI UHRlHl U9. dHR ^R^IH^IKL 4d d4i H2l&dHdl 

G44 HA (3H4h HH<Hdl4Hi (3UHRI 444 iM. 4lS MJil fc$l4 H^CfT Adl H£lR-lHHdl 4IAd Wl U* 
HlHlftd &. 


18.8 Ac-i$il Hd A^lIAdH^ cdd$HlM,d (Management of Coal and Petroleum) 

HI ^dSHUm 04444 Wad4 HRIH d4 4^4 444 HR’HIH'iQ.HL W4IA hA d$plil HH$HIHIHL 
TR14 HC-Rl 4A HdC-uBd did d. 44 ^IrL 4dl Tf&A 4 HI 44^ $R«5l hA W4d4 4 dl<H.4 d4pl44 
Hd©Hi 42<A ^ dlA£l4lAd HHdSl d^J. 4lH«l 4A <3d44 d. 

U.d. d^ 4lH«l HlSA** hA dlH^dldl <HWill Hid [d£4C-l4 (3ddRl 4 HHd^Al HdSS d. 4144 kc-fl4 
di[di4 HcdlH Hl<44<H(A&d H^lfadH Is %(d4 H«ldiil4 4$ GddRl 444 tfl4. oudidl [cRdlClHl Hdlt£l 
H^R-idHdl tpu 4 di^ 4dm h& did4 $i4id d. 

P>ldH?ll<4 0 ld hA fill'd 44 SRI d§l HI 44^ %RW2l 44 $14Id d. ddddiAdl [H4LH 44, W-RlGd, 
^G&d$. $lGd d444 <4*4 0fd~l 4$dl ml 0ddRl 44 $L4Ld d. 0.4 H^d d4lrlil (Hid* 'tfd^ld d4plil) 
HlHlftd dH«l 2Hl6d hA $|4 0.44 (3ddlH 44 $l4dl4 dl6.$l4l4d HHdiil HlHlRddlA d2Lil $l4ld. 04- 
4ddl H^Rl Hll dlddl Wdi Adl 4&4 : 

°g$1 d 4d rdR <HU$2, HHl, S&kcrtd hA H-d ^&4£l(d4 $RllH44 Rdd HH 44A. 

44 -m HlHdl H4ldHl (4^24 tru 4 HH[Hdi4 (3d4H 444. 

• a$R44*dl (3H%>l4 HHdSl Hdl4 $l4ld. 

$1,444 hR-14 2lri4£ (A$2H(<il4ddd dd)4 (mfcd h4 44 4di<4 <M 4dLdi H^id didd4 

(3d4oi d 44 $idHR(l dtf $li. 

• 4 s1 4d$ Vdl Hll $H^Kddl (3HHRI 4$^. 

dH 4 StM,l ? 

Hld44 <y^dldl |2^d H$ HlHl^d d. Hldd SRI 4$d d 44 $L4ld adl hA |2$4 4d HddL 

4dia AnGd 44diH d. a.d. mM, ^d, ^ai<a., h44, dd^nlAHL H.a hl^Uhl. 

4 hk4 hh <* hi-hi 4$a ^ adi ml <y?4 Adi d^PU AnlAdi 44 h^s d na an4 Hr 

adl (3 h4oi 44 $i^ d 4 a a4 44 d. a$iPi4 4 hKi 4 a$iH H.a HPidRl (3 h4oi Hidd- $i$|[a 

Hd aai ddl4 Hll H 121 4HH 04 44 m 0 . HIHA -HSl ‘R’A 4ldHi $l4A HHld^'SlA HHldl $lilA 
Hl^ 4^ (Reduce), ^d:d4ddl (Recycle) hA ^d:(3HHlPldl (Reuse). 

HlH^l HHl °m\}M l Wdl HlHSll ^H °X Bh 4 44 d. HddHld ^oiH [d$dR H.A AAI ^Iddl 
AlHAlH 4A h 4 d. HlHSll l$l4 44d 768436 4 B4 Wd [d$dR d, % |Cd Wd [H$dRdl 23.38 
%Kd. 0^$ld4 18999 4 B4 <yoia [d$dR &, % ^4d k$dRdl 9.69 % °X d. d4dl dl$l4 

d^HR^ hhri hI d. dd l w4 «. «idi«fl. 44 Adi^i dH d. ^4d4 4 H^Hdi nl d. didid^ini 
C 0 2 4 HHRl dH 0 H.a \l*4dl dlHHldHi dHRl Hid &. HlA 4 RSI 4 ddl( 3 H $l4d &. 
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% HKH 4 d dlH Adi Hl44 Hd 44dlil d ddl did A4 <H.4 °i WVlUHl ddl *j£H ®dl^4dl 

d-H ©4 d*U (3<4 m 644 *$14. % ddWCA l Hl^Cl <&l[A4l Addl PldRldl *HR (3l«*fl. dLH Adi ®4A 

dRIHLH: d-H? 2 >dl l d-H <?n.[A4l 6A d. S^PtHldl fck kid dW®d|4 5*>lcH fcHWS &. Addl AWSI Hl£ 
*hA 6 H6Rdl 61H&L H41HI d. $4 19724 H4dlHl HlAc-ll d-H®d ^isiHlCl d. 

(1) “B’oiGtl 1 A4 HITO *Adl 4il (2) 3R61& dd&CHRl (3) (34pl6l4 (4) d-H®d Hd H£(A 

H.4 Wil^lA M.R61 - HI HR H6Rdl fl.d<Hl44t TPlC-l %ll«l 4s«llA<:-ld. 

Hl4ddl4 H&C&tAdl PlH'HSlHi Hl«(l Hl^H <HRl d. 481 H144 HMl H& ^4 ^HcA d«U6 
H* Hl4ftd d. d«ll&4 «l4 HpldPlddl ^ i *!*6dl %4 Hl$d 4d\ &. 4$ HL'iO. 4 Hldd®dd Hd 
HW &®4dl ®dd Hl£ 3U4|H hR.H« 1 d. 4.61 HLStldl *51 44 & : dWllfc, d&dl Hdldl Hd 0joi4 
w. [=1^4 d%4di 40 861.4 m d4l cM *j*6 hA fawj.44 d&dig &\ d. kens ftw.i44 

4didi Histl hi£, 44diM Ki^utS nil Ah^ 644 h& husH A«iddi 4si hhisihL Hidden hA Hd 
dH*lS Wi &. d^Hidl dH^WlA 6R& m\M Wdl 4d 44 Gldldl «WH d. d4, Hl4 H*R 6«l5l h 14 
H* H^ & H.A A ^6 *4 d. dH4 <*4 ‘^R.HlAA HtM d«ldl d^j. HL8L HHL5l4 ^i4h wA 44A 

HdR CllddlHL Hid d. Wl<Hl[eL6 d ^ W%i.Wil 4 W- cq.dW.lHd4 dliUdl <^§R.Hld d. 

^4 Hl^6dl 6V-l4 5Hd H^ll^HH d*U d4 4 h 4 H* HLHlI^d d. «l«l Hd bWM 

%di ^iBddl W^HLHL A4 ?lBd ?HidR.d 64 «16 l 4 4dl4 6l6l4 °6 ?4.oicH4 H«ld8l 4d d. &«iLoIl4 

Adi «H.«ldSl d45t4 (3HHl°L ddl i\A&i HI VL Kil^HL 4^4 (3rH-d 6WI A (3 h4.o[ 1 d. 4^1 Hd ?Hl 4dl 

HH r i[ld d. 4oh 4A Ah^ hA waqistl «uh A d. 

W ■ J 

Wl4lU 

l. u46 hm nil 4A 5 hiA<hi h^(h6<444 %h 4 Pl6<-H h4s 64. 


(1) 

*$«lBddl (3HHPL4 LPGdl (3HH131HI H8L41 

«HH A^ &6l«Sl d. 


(A) ^d:HilHdl 

(B) 4^ 6^ (64 6^.) 


(C) iid:(3H4Pldl 

(D) ?Hl44 H6 HSl d[A 

(2) 

?H1H8U ki4 TPia Plwr kcii d ? 



(A) 758330 4 B4 

(B) 768436 4 B4 


(C) 750093 4 B4 

(D) 749832 4 B4 

(3) 

Ojj'aHldHi k<Hl [clWR ^HC-l Hl^ltld d ? 



(A) 9.32 % (B) 9.86 % 

(C) 9.69 % (D) 9.99 % 

(4) 

i4dl ^>il Hl^ 6HI hAhI ^’idlM 

4.WI&A Addl ftifetid 5HIUJ. dcjj ? 


(A) 1731 (B) 1763 

(C) 1783 (D) 1973 

(5) 

dRLHLH: ndWCA^lA^L A4 H6lRld HLH d 

? 


(A) 4d kl &jj6 

(B) k kl ^6 


(C) dWlHLH ‘KlIA &jj6 

(D) H<4 kl «^6 
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(D) 24 


(6) opftldH'l k4 (3€u4 d ? 

(A) 5 (B) 4 (C) 21 

(7) opRlrtHl 4*ldl $4 *HH •HlkdlHl 5H.l<4 d ? 

(A) d4.l HH (B) %R6R HH 

(C) %RS.R %Rl=R (D) dl4 4l 

(8) ’-CI^I'-LLHKI 6^ Hi Mltd 4dl d^Qr (k4.H4H d ? 

(A) kl.4d (B) iltfCH. (C) ^l&HH (D) HHdSL dCH. 

2. 4*ldl U*4dl jiHl fcft *u4 : 

(1) HMAdl ddl.4 *4 cl4 4$[cl ml oiofla Hd^l^H % d ? 

(2) HHk^l HHWrtl H>31 ‘R’ TOldl. 

(3) AaiPli 444 «UWU HLHL. 

(4) «t»«i®q.4 «*u«u *u4. 

(5) «l4dl dRL Hlktl 6R>iLl irdi d ? 

(6) 4ddiM *rr sli4 wOm. d ? 

(7) aiHifos q.4i^i 4acl % ? 

(8) dWWIH: d*U H4?HL4 •ttCn44 dlH ClHl. 

(9) dRUUH: 'fclM dfli 4^44 dlH *ll4. 

(10) M HLH'ilL IkWX kd-ii aH.0W.R84 5 hA 3.1^4 &eu4 d ? 

(11) 461 UUSildl 44 Wl4 

(12) 4il vutA M 4A (3u 44 d ? 

3. 4^dl H*4dt StR 3Hl4 : 

(1) ^hlhsil 444 wa<«Q, %n ml d ? 

(2) 4 Hld4 %ldd 5H.H Tf HWL k l H4 ddPk 44 5HHHl(ld d, % d.4 44 ojei d. =1814. 

(3) ^dW4Hdl4 u4=R8l M 4d Hail'd H41H ? 

(4) VllPlS 44 SRI =RWVRRld &d 'SPLCH. %Rd8l ^Pld (3&UR8L 5H.I.4. 

(5) =ld adl^Rd *12=11.4 6& HHW.ia4 (Ml «UH ? 

(6) aH.0W.R84 ll$,H (3 «u 4 d44 d$Wd 4 $ ? 

(7) VHfldl kUdlC-R 4% d ? (ttH&d W.Bd l 4*U,a4) 

(8) Pih 4 5Hi£lCH.d4 WUH =Hl4. 

(9) W 4dkd hhvuMI =1814. 

(10) ww=R*uuddi ^ej. <5.44. 

(11) Shi44di 4wi8i ml a*u h°i4 44 4&h. ? 
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Bulk materials 

Miniaturization 

WldtAdBld 

Positionally-controlled 

Mfc«USd»gft?4 

Transport Properties 


Communication 

Hteditl 

Magnification 

^wmU 

Microscope 

dAls^si 

Condensation 

H&Hdl 

Reactivity 

*A£d 

Cohesion 

5HUlEd 

Adhesion 

A«H6lA 

Hybrid Material 

dlTOHdL 

Tensile Strength 

uMlHdHdl 

Compressive Strength 

HtAdltiSdl 

Superconductivity 

(MddUJidl 

Thermal Conductivity 


Melting Point 

«fo£l 

Sensors 

Hdlfedl 

Fluidity 

SlSH 2 

HiUl 

Light 

[&a 

Ray 

H*ldAd 

Reflection 

[ka^» 

Beam 


Electromagnetic 

H2dl 

Phenomenon 

Ck§U|[A 

Ray Diagram 

d^ild 

Objective Lens 

AdSld 

Eye Piece 

^HldSWl 

Vacuum 

[AdAd 

Diffraction 

mr«&4 

Transparent 

dil<Hdd 

Refraction 

dRd&4 

Real 

^dlCHl^fl 

Virtual 

Atu W3u«tl 

Sign Convention 

5l=>l>iPi| 

Origin 


Mirror Formula 

Ht2d§(l 

Magnification 

(3l<a4((3l^) 

Inverted 

M 

Diminished 


Erect 

=>Hd4«l 

Concave 

Hfeojta 

Convex 

dVic-kiA 

Wavelength 

d^lmnii 

Refractive Index 

PrA«. 

Absolute 

diAd 

Relative 

Hid<i 

Rarer 

dg 

Denser 

H4W&H 

Optical 

uiGwfas «tofj 





Converging 

HHHUa 

Diverging 


Microscope 

^"ttd 

Telescope 

HoMh 

Astronomical 

lUAPi<d 

Image 

&*Jd=ttri 

Extended Object 

H^ldAdSla 

Angle of Incidence 

dAojd&Sl 

Angle of Refraction 

Add 

Spherical 


Mirror 

G&tak 

Point Like 


Lateral Inversion 

dlAfdVUdidl 

Lateral Shift 

ds 

Curve 

Add 

Shell 

didQrtf 

Centre of Curvature 

didlPlW 

Radius of Curvature 


Pole 

’J'didi 

Focus 


Principal Axis 


Aperture 

<*U« 

Diameter 

WwitS 

Focal Length 

Ain 3 

d24dA 

Constituent Colours 

(Ad4K 

Deviation 

^dSidlVl 

Recombination 

«Atd 

Sensation 

Ada 

Absorption 

d&i 

Pigment 

aPiBid 

Composite 

diPis Pi«ia 

Additive Mixture 

PlAPis 

Substractive 

sAWUi 

Cornea 

HlARd 

Iris 

M 

Pupil 

ddH^t 

Eyelens 

Addasi 

Retina 


Cilliary Muscles 

«HlA*l«lHdl 

Accomodation Power 


Near Point 


Far Point 


Short Sightedness 


Far Sightednes 

ACAhi 

Cataract 

ddi 

Droplets 

Addjd 

Rain bow 

didwAn 

Atomospheric 

(Ato 

Horizon 

2H2H^ 

Twinkling 

*j.aiW(HMsi) 

Mirage 

JlMd 

Scattering 

4&<asai 

Colloides 

iUAsla 

Critical angle 

usiAdwa 

Optical rotation 




Electric Charge 

fa%dHdlti 

Electric Current 

dldS 

Conductor 

3HdU£S 

Insulator 

AAdldS 

Super conductor 

Mdldi 

Semiconductor 

[A%dRd(Anid 

Electric Potential 

Pl^dfelCiHK-iL Electric potential 

d$ldd 

difference 

Vufirs 

Conventional 


Resistance 

(A%dH&Hd 

Electric Circuit 

Pwidi^ 

Alloy 

«lsfl 

Series 

ttdidl 

Parellel 

dlddHH* 

Heating Effect 

(A%d(M 

Electric Energy 

(A^ddldl 

Electric Power 

umdRuna* 

Chemical Effect 

2l«l-H&dl 

Electroplating 


Electrolysis 

fa^d-swa 

Electrolyte 


Electric Cell 

Ain 5 


Magnetic Effect 


Magnet 

oiRrA^HS 

Bar-magnet 

^<HildAd 

Magnetic Field 

AhiA 

Lines 

^<d£dAd 

Magnetic Needle 


Loop 

^Hdldi 

Linear Conductor 

(A%d%<dild 

Electromagnetic 


Induction 

ft%d»il2d 

Electric Motor 


Electric Generator 

(A^dSl'A 

Electric Energy 

AsBnudid 

Direct Current 

SlC-i^^Hdld 

Alternating Current 

(A%d^<dS<d 

Electromagnet 


Magnetic Force 

(A%dd2l 

ElectricBell 

MdltiSHi 

Insulation 

Mldtxl 

Frequency 



Altitude 

nsu[ldl&%$ld 

Optical Telescope 

W«d 

Infrared 

HRWHd 

Ultraviolet 

hA«uuw, 

Astronomy 

HA«l(AaK 
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dRlfoU 

Galaxy 


Astronomer 

liKtl-JPSrt 

Geocentric 


Heliocentric 

<aH<iTflH 

Elliptical 

dl49W 

Dwarf Planet 

3H.W 

Billion 


Molecular 


Thermo Nuclear 

mMri 

fussion 


Centre of Mass 

$lik 

Binary System 

H^AdlCl 

Shooting Star 

(36SlRlfill 

Meteorite 

GlG^f 

Horizon 

5gdU$>{fHdn 

Gravitational Collapse 

h4h§i 

Launch 


%&S<Wl 

Bological Systems 

BkUHS 

Operational 

USC-k4k 

Conceptual 

HlH'dsm 

Ionisation 

Pw^etlH 

Non-aqueous 

Hl^lntldl 

Proton Donor 

H12K9U4 

Proton Acceptor 


Co-ordinate Covalent 

*UJ-4km<*ik 

Bond 

(3l<Hkk»(f 

Amphoteric 


Noble Metal 

ttisWl 

Concentration 

«1<H 

Solute 

SW4 

Solvent 


Solution 

fc«l 

Mass 

5Hi0kH6<a 

Molecular Mass 

(*1^<HR) 




OttHl?l<HR) 

Atomic Mass 

pH HIH4H 

pH Scale 

H&RmI 

Acidity 

46lMl 

Basicity 

Wl4(5lS?^is 

Universal Indicator 


Antacid 


Filter Paper 

dlRd 

Corroded 

%*l& 

Paste 

urn. 

Strong 

(d<4«l 

Weak 

hPiv 

Mineral Acid 

PwhK 

Dissociation 


Aqueous 

d2^llsisi 

Neutralisation 

HpW$<k 

Mineral 

H4S 

Rock 
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Metal 


Waterproof 


Lithosphere 

nreima 

Hydrosphere 

qidi'wa 

Atmosphere 


Earth’s Crust 


Metallurgy 

(kl^s4faPl) 


0J5H 

Roasting 

F^IC-K 

Smelting 


Refining (Purification) 

(^Urtei) 



Ore 

fe-vaqdMiSitrl 

Froth Floatation Method 

Magnetic Separation 


Cantnipetal Force 

fa%cUl*UkKlS 

Electro-Chemical reduction 




Liquefaction 

R<hio(Ihs^i 

Fractionalisation 

Pl%dpL<HlW 

Electrolysis 


Electrolyte 

Wfooittfd 

Hydrolysis 

Gte’fei 

Extraction 

kld<H8l 

Blast Furnace 

anPHSlki 

Fireclay 

\dldlHa« 

LimeStone 

G'HtfllkJ 

Endothermic 

(3'»u4hS 

Exothermic 


Active metal 

Piaiki^ 

Alloy 

0lfildPi| 

Melting Point 

(3rS<HdPi^ 

Boiling Point 

BkUttcidl 

Reactivity 

«IRH 

Corrosion 

«lRSldl3HeSld 

Prevention of Corrosion 

Fiimil 

Inhibitors 


Soldering 

2Mlk 

Malleable 



Non-metal 

fcr&kil 

Emzymes 


Dry-cell 


Electrode 


Living Kingdom 

(3ld 

Wool 

£>KULS 

Fungicide 


Brittle 

6&S&d:ttHHk 

Electronegative 

<>un$(k 

Volatile 

<Hia(lu4 

Sharing 

^il4[5ts6dU5.d 

Industrial Manufacture 

Wkl^ 

Water Gas 

VlPufld 

Colourless 

kk[Md 

Odourless 


Wi&IMd 

Testless 

»l8i PlWH, 

Explosive Mixture 

<H.<adSL 

Fuel 

Wd'ilXi 

Combustibe 

[liMHidl 

Reducing Agent 

fcilG^ldidt 

Oxidising Agent 

kd*kGl4«t 

Vegetable Oil 


Adsorption 


Pollution 

Shfoik 

Enrgey Source 

GAhs 

Catalyst 

wd<yi 

Promoters 


Properties 

5h«i4h 

Precipitate 

aBsUu 

Complex Salt 

HLdil 

Fertilisers 

6&$gWlk VkdL 

Electronic Configuration 

4 

I 

£ 

Allotropes 

*ilkLMl 

Needle shaped 

dak 

Ring 

[?d=H 

Viscous 

^nai 

Series 

%&& 

Component 

4kdWli 

Antiseptic 

viil 

Dyes 

v^dwiil 

Pesticides 

*«“ 

Pollutant 


Acid - rain 


Suffocating 

M 

Milky 

hR.wut 

Preservative 


Systenthic Fiber 

aU-SKL Hlkl 

Pulp of Wood 


Soap 


Poisoning 


Fuming 

(SteftflkiX&kS 

Dehydrating Agent 

*iki 

Sugar 

hroM 

Muscle 

3Hk$lk 

Residue 


Water of Crystallisation 

Pwfa 

Anhydrous 

PliWIHd 

Displacement 


Aswil 

Coal 

Ul4GlsilBlS 

Prehistorical 

dHtd 

Wealth 


Semiliquid 

kkl[&$d'$I&kH 

Liquidfied Petroleum 


Gas (LPG) 

«ldd 

Lantern 

SLtteiidHl'ifd 

Organic Compound 


Fossil Fuel 

^ds*JU'k(M&ld Non-renewable Source 


of Energy 

*lAl<iPl4 

Inorganic 

Iqyid ?>ld e^dicilju 












HWPlSfcWWl 

Primary State 

faxtesPRH&n 

Destructive Distillation 

O'Hl 

Heat 

Mt«Ufc 

Steel 

^Sf 

Moisture 

•UHl 

Tar 

PlsRld 

Developed 


Match Stick 


Porous 


Nautral Gas 


Microorganisms 

tadl£U 

Oil well 

miilH 

Drilling 


Oil Fields 

OH^Hfill 

Branched Chain 


Straight Chain 

?ll4H 

Branched 

4<jvi 

Saturated 

<^H-t 

Derivative 

[4<Hi4H*i<H 

Fractionating Column 

Wl^C-fUnt 

Shelves 

4st 

Wax 

5>U4^H?HUt 

Octane Number 

5>id{«in 

Internal combustion 


Knocking 

HHlSlOJd 

Standard 

Hl£d 

Virgin (Natural) 

•nsfURSi 

Reforming 


Quality 

PwIdSHl^ 

Exhaust Gas 


Petrochemical 

ilH«l2l«a 

Isomerisation 

Rgid& < *’i4m 

Dehydrogenation 

X$&taadl 

Tetravalency 


Cooking Gas 


Synthesis 

(3rlRfdHqWl 

Excited State 


Structural Formula 

HHKSl 

Configuration 

vttka 

Classification 


Single Bond 

B-4H 

Double Bond 

(ShhH 

Triple Bond 

*tRi*tt 

Energy Level 

awst 

Hybridisation 

ds^asdil 

Hybrid Orbitals 

5d^pHd 

Unpaired 

^d 

Paired 


Tetrahedral 

■Hksia 

Bond Angle 

HH«kttS 

Bond Length 

y[n«ia 

Overlapping 

dHKH»{f -sted 

Homologus Series 

ilOH 

Member 

SPl4 

Successive 

t^ai 

Prefix 

HdtH 

Suffix 


UlliOtlfas ?tofj 


Hddl 

Density 


General Formula 


Downward Displacement 

vild 

Flame 

PlM dl6^l4l4d 

Lower Hydrocarbon 

PtMm 

Dehydration 

fiu<aail<aoiiH 

Red Hot 


Gas Jar 

iKUHtelSJlBHl 

Chemical Reaction 

hi^uIc-ihBhi 

Addition Reaction 

HS«l4d 

Non- luminous 


SHWtUlH'iti 

Functional Group 


Corresponding 

&Hl4<Hdl 

Reacitivity 



HLSfe 

Intermolecular Attraction 

HHR-ld 

Common 

mihhsi 

Fermentation 

HWLS 

Anerobic 

5&es4m 

Esterification 

H<itrl 

Activity 

H£d 

Liver 

<4X51 

Absorption 

(UplSIW 

Harmful 


Adult 

wdyfet«M 

Silver Mirror Test 

£l$dH hl$A ^H<Hl Longest Carbon Series 

Pt4>tu 

Vinegar 


Polymerisation 

B-*tsi 

Dimer 


Trimer 


Tetramer 

^dHW.4d 

Repetition 

a>U«ul4H*l5H 

Repeating Unit 


Semisynthetic 

HHdd 

Condensation 

HHddf&d 

Manmade 

*Wli£S 

Insulator 

GHSiStl 

Instruments 

[SlGlWlHSdl 

Elasticity 

£>H-sRl<aHHV«. Latex 

5H$jcdH 

Non-polar 

HGtflHS 

Resistant 

[dPSHdl 

Passivity 

HHldnstk 

Environmental 

%q.^X24H 

Non-biodegradable 


Detergents 

HVd 

Fat 

tlAc-l 

Castor Oil 

ai<$4wa 

Saponification 

4&dMlSd 

Hard Water 


Non-polar Tail 

4$ 

Head 




nlxa 

Nutration 


Respiration 

HtHSS<*il 

Nutrients 

wcM 

Autotrophic 


Photosynthesis 

«u$&t 

Stomata 

Hint'd 

Heterotrophic 

^dlH®4 

Saprophitic 

HilH®4 

Parasitic 

HlSd«H 

Halozoic 


Herbivores 

HittldtfWl 

Carnivores 

PwudR'Wt 

Omnivores 

Hldd 

Digestion 


Absorption 

H^Hldd / 

Assimilation 

idladsia 


(3rH3k«Hdl 

Excretion 

dUd/GrHtfd 


‘ssttiXdd 

Aerobic Respiration 

HWA 'HHd 

Anaerobic Respiration 

XtHdufl 

Trachea 

Xt&iii'a 

Glottis 


Bronchi 


Alveoli 


Hdd 

Transportation 

WUdi 

Xylem 

JtttHSl 

Diffusion 

H-tHldS 

Phloem 

su<a4 M 

Sieve Cells 

*ua4 d&si 

Sieve Tube 

sis 

Atrium 

4hs 

Ventricle 

H2<H 

Septum 

jRuhi(44 

Blood Vessel 

sdMditM 

Lymph Vessel 

GcH^d 

Excretion 

Hfcldd 

Circulation 

\HpU 

Kidney 

H161S 

Cortex 

HWJ 

Medulla 

PldH 

Pelvic 

’J ! ?lHl(&4 

Ureter 

4*2x4 

Proximal 

*«* 

Distant 

U9ltiSldRl4l 

Collecting Tubule 


Glomerulus 

iRt*ia>il 

Capillaries 
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iRlSl^d 

Budding 


Anceestor 

(3rtaMl 

Stimulus 


Spore Formation 


Fossil 

MtolR 

Response 

dinwCiS Wdd 

Vegetative propogation 



tttiPtHH-t 

Coordination 

4<HH4Vtt 

Cutting 

3|(i<VttWl4 4*01 

Household Garbage 

=Hd :%W 

Hormone 

ms<aH«4 

Layering 

(4u4h 

Biodegradable 

5>id:%u4d7l 

Endocrine System 

3hi4hsi 

Grafting 

Pl<8M)(iX 

Ecosystem 

5HldAd 

Tropism 

(S4 

Sexual 

&Huil 

Producers 

4^4 dC-ldHCld 

Nestism 


Asexual 

(3H<Hl4 / (3HCHl4dl 

Consumers 

o^HldAd 

Geotropism 

4&U. 

Carpel 

PlHeil 

Decomposers 

Wtmidqdd 

Chemotropism 


Stamen 


Food Chain 

VWltj d<addC-H. 

Thigmonestry 

$<Hd 

Fertilization 

wa«i 

Food Web 

RlHld^ 

Dendrites 

($GldU) 

Zygote 

6 ll < ?f 

Hawk 

Hftdd 

Axon 


Ovule 


Plankton 

^dfenKd'* 

Cerebrum Corpora 


Testes 

Pl«l2d 

Depletion 

H$441H 

Quadrigemina 


Scortum 


Defoestation 


Cerebellum 

3HPl<|HSldEl4l 

Epidymis 


*14H 18 

cwmsi 

Medulla Oblongata 

^44tH 

Sperm 

AdPb dldl 

Natural Resources 

H9ld« 

Ascending 


Uretra 


Community 


Descending 


Urinery Bladder 

H^HlSld 

Animal Husbandry 

uyqxff&Hi 

Reflex Action 

HiSlHMld, 

Ovulation 


Fishery 

4dldl4 SlHl 

Neurosecretory Cells 



(3«Ud 

National Park 

Wd9iPl 

Mammary Gland 

[qRkdi 

Diversity 


Climatic Condition 


Uteras 


Gamete 


Flood 


ilSHlS 

Ml^ciRlSdl 

Heredity 


Overexploitation 


Reproduction 

(Hdft)'Ul 

Offsppring 

%4.dPtPl 

Gene Bank 


Chromosome 

dlHddl 

Dwarfness 

^PiPtfu ( A4«nA) 

Agriculture 

B<HnK 

Fission 

<»4d 

Gene 

d£ldl Hdl«4 

River Stream 

Rk^tdl 

Variation 

(3cii[d 

Evolution 

m / 

Rainfall 

®ddH«i(cl 

Life Style 

'XlClGidl'il 

Speciation 

44 <»4d 

Wetland 

MdHJd 

Fragmentation 

VWl dtU 

Homologous 

^4 

Draught 


Regeneration 

4i<fe6« 

Analogous 
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